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DAY AND THOMSON'S MATHEMATICAL SERIES. 

FOR SCHOOLS AND ACADEMIES. 



I. MENTAL ARITHMETIC ; or, Firsl Lessam n 
nets. This work commences with the simplest 
£^^duaily advances to mors difficult couibinationa, as tlie mind of the learner 
eipnihls and is jHepared to comprehend thtm. 

II. PRACTICAL ARITHMETIC;— Uniting the IitdrnJ-he wHh the 
SpiiheUc mode of Instmctionj also illustrating the piinciplea of CiNCEt.j- 
TioM. The design of this work is to make the pn|Ml thoroughly acquainted 
with the TeaiB'o. of every operation which he is required to perform. Il 
abounds in examples, and is eminently practical. 

III. KEY TO PRACTICAL ARITHMETIC;— Containing the answers 
with nomerous suggestions, &c. 

IV. HIGHER ARITHMETIC; or, tie Science and Applicidiim of Nnia. 
hers; — For advanced Classes. This work is complete in itself, commencing 
with the fundamental rules, and eitending to Iha highest department of the 

T. KEY TO HIGHER ARITHMETIC ;—Contittning sll the answers, 
with many su^eslions, and the solution of the more difficult questions, 

VI. THOMSON'S DAY'S ALGEBRA;— This work is designed to be a 
lucid and easij Wansition from the study of Arithmetic to the higller branches 
of Mathematics. The number of e samples is much increased ; and the work 
is e*ery way adapted to the improved rnclhods of instruction in Schools and 
Academies. 

VII. KEY TO THOMSON'S DAY'S ALGEBRA ;— Containing th« 
answers, the solution of the more difficult problems, &c. 

VIII. THOMSON'S LEGENDRE'S GEOMETRY ;— With practical 
notes and illustrations. This work has received the approbation of many 
of the most eminent Teachers and Practical Educators. 

IX. PLANE TRIGONOMETRY, AND THE MENSURATION OP 
HEIGHTS AND DISTANCES ; with, a summary view of On Nniure and 
Use II f Legarithius ; — Adapted to the method of instruction in Schools awl 
Academies. 

X. ELEMENTS OP SURVEYING;— Adapted both to the wtnts of th« 
learner and the practical Surveyor. (Published soon.) 
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PREFACE, 



Tub Higher Arilhmelic which is now preaentea to the public, ia tlie 
Ihitrt and last of a series of Arillimelics adapted to the waots of different 
elas'ies of pupils in Schooia and Academies. The title of each explains 
the diaracler of iJie worl:. The series ia constructed upon the principle, 
llmt " there is a place for everything, and everything should be in its 
proper place." Each work forms an entire (realise in itself; tlie examples 
in each are all different from those in the others, so that piipila who study 
Ihe series, will not be obliged to purchase the same matter twice, nor to 
aolve the same problems over again. 

The Menial Ariihmelic, is designed for children from six to eighV years 
of age. It is lUvided into progreaaivo lessons of convenient length, be^n- 
ning with tiie simplest comhinations of numbers, and advancing by grad' 
uat steps, to more difiicult opera^ons, as tlje mind of the learner SNpands 
and is prepared to comprehend them. 

The Practical Ariikmelie embraces all tlie subjects requisite for a 
thimnigk business education. The principles and rules are carefully 
analyxed and demonstrated; the examples for practice are numerous, and 
the observations and notes contain much information pertaining to husir 
lifss mailers, not found in other works of the kind. This is tlie fikst 
SCHOOL BOOK in which the Standard Vniis of Weights and Measures 
adopted by the Government in 1834, were published. 

The Higher Arithmetic is designed to give a full development of the 
philosophy of Arithmetic, and its variovs applications to commercial pur- 
poses. Its pkn is the fojlomng : 

1. The work is complete in itself. Tt commences with notation, and 
illustrating the difTerent properties of numbers, the principles of Cancela- 
tion, and various other methods of contraction, extsnda to the higher 
operations in mercantile affairs, and the more abstruse departments of 
the science. 

2. Great pains have been taken to render the definitions and rules clear, 

3. It has been a cardinal point never to anticipate a principle ; and never 
to use one principle in the explanation of another, until it has itself been 
explained or demonstrated. 

4. Nothing is token for granted which requires p-iMf. Every principle 
therefi»« baa been rekixeitigiited, and cargfuSg analyzed. 
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TI PKEFACE, 

6. The principles are arranged cimsKulmly, and the depen3fjice at 
each on lliose tliat precede it, is pointed out by rererenoes. Treated in 
this manner, Ihe science of Ariihmelic presents a. series of princijiles and 
propositions alilte harmonious and Ingical ; and tiie study of it cannot fail 
lo exert the happiest influence in devdopitig and strengthening tlie reason- 
ing powers cf the learner. 

6. The rules are demoniilraled with care, and the reasons of every oper- 
ation futti/ illustrated. 

1. The examples are copioas and diversified; calling every principla 
into exercise, and making jtn application thoroughly understood. 

8. In tlie arrangement of subjects, the nalwal order of the science haa 
been carefully followed. Common Fractions have therefore been placed 
immediately after Division, for (wto reasons. Firsl, they arise from divi- 
sion, and a connexion so intimate should Twt be severed without cause. 
Second, in Reduction and the Compound Rules, it is often necessary 
to multiply and divide by fractions, to add and subtract tbera, also to 
carry for them, unless perchance the examples are constructsd for thfl 
occasion, and with special reference to avmding these difficulties. 

For the same reason Federal Money, which is based upon the decimal 
notation, is placed after Decimal Fractions ; Interest, Commisaon, &c,, 
after Percentage. To require a pupil to umkrslarul a rule before he is 
acquauited with (he principles upon which it w based, is compelling hiin 
to raise a superslTuclure., before he is permitted to lay a foundation. 

9. In preparing the Tables of Weights and Measures, no effort haa 
been spared to ascertain those in present use in oat country ! and reject- 
ing such as are ohsoktet we have introduced the Standard Units adopted 
by the Govemmenl, togetlier with (he methods of determining and apply- 
ing those standards. 

10. Great labor has also been expended in preparing full and accurala 
Tables of Foreign Weights and Measures, and Moneys of Account, and 
in comparing them with those of the United Slates. 

Such is a brief outline of the present work. In a word, it is designed 
(o be an auxiliary to the teacher, a lucid and cr/mpreheTisive lexl-hi'ok tot 
the pupil, and an acceptable acquisition to the counting-room. It contains 
many illustrations and principles not found in other works before tha 
public, and much is believed to be gained in the method of reasoning 
and analysis. No labor has been spared to render it worthy of tha 
marked fevor with which the former productions of tlie auilior hav« 
been received. 

J. B. THOMSON. 

NtaYork, August, 1847. 
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SUGGESTIONS 

MODE OF TEACHING ARITHMETIC. 



I. QD*Lifrc«Tios-s,— The eliief qualifications requisite in leaching Aritb. 
wetie, as well as other branches, are the foUuwing ; 

I. A Ikoroagh kiumUdge of the subject. 
3. A loi^ Sai the eniptoyment. 

3. Ad apmads to tekch. These are indUpematU lo success, 

II. Ci,ABaiFjCATiaK. — AriUtmHic, like reading, grammar, &c., should b« 

1. This method saves much time, ond thus enables the teacher to devote 
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3. The 

4. In the claasilicntion, those should lie put together nho possess as nearly 
equal cBpacitiv>s and Httainnicnts as pos^hle. If any of ttio class learn quicker 
thttn others, Ihcy should he allowed to take up nn eitra study, or be furnished 
with additionaj enamples to solve, so tlmt the virhole class may advance together. 

5. The number in a class, if praclicolile, should not he less than aii, nor 
over twelve or lilleen. If the number is less, the recitntion ts apl to be ilefi- 
eieni in animadon ; if greater, the torn to redte tlues not come round suffi- 
cienlly often to keep up the interest. 

III. AppjfliTua. — The BUick-buard B.ni. Numerical Prame areas indispen- 
sable lo the teacher, as tables and cutlery are lo the house-keeper. Not a reci- 
laliun |iasses vvithout use fur the black-board. If a principle Is to be ilembn- 
■trated or an, operstioa explained, it should be done upon the black-board, so 
thai alt may see and understand it al onte. 

To illu^rate the increase of numbers, the procc^ of adding, subtraclinir, 
multiplying, dividing, t&c,, to young scholars, the Niiinericrd Fravie furnislics 
one of the most simple and convenient methods ever invented. 

Every one who ciphers will of course have a sttde. Indeed, it is desirable 
thai every schulnr in school, even to the very youngest, shoold be furnished 
with a slate, ao that when their lessons are learned each one may busy himself 
in writing and dravirlng various familiar objects, /(/fcweis in school is the parent 
af mischkj, and mijil-iymeni is the best antidote agninsl disobciHetice. 

(icn-ttu:lfkiil diagmvLt and Solids are also highly useful in illustrating many 
points in arithmetic, and no school should be without them, 

IV, REi;iTiTic)Ns. — ThejSrri object in a recitation, is to Mcure the aUenliim 
of the class. This is done cliiefly by throwing Ufe and varkly into the eiei- 
ma. Children loaVie dullness, while animation and variety are their dtiiglU. 
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Till SL'GCESTroNS. 

2. Every example should be analyzed ; the " why and the wherefore" o, 
every step in the solulion should be required, till each member of the class bi;. 
«ome« perfectly familiar with the process of reasoning and analysis. 

3. To ascertain whether each pupil has the right answer, it is an eicellcnl 
method Xo name a question, then call upon some one to give the answer, aniJ 
before deciding whether it is right «t wrong, nsk how many in Ihe class agrcp 
with il. The answer they give by raising ttiMT hand, will show at once how 
aiany are right. The explanation of the process may now be made. 

V. Objects op the studv. — When properly studied, two unporlant ends art 
attained. 1st. DiicipUnc of mind, and the itow/<>jnH?ii( of the reasoning powers, 
v!d. Faeilitji and a/xaracyia the application of numbers to business calculatiou.s. 

VI. TiroBOUGHNESs. — The motto of every teacher should be tkoroughness. 
Without it, the great ends of the study of ArilhnieSc are defealed. 

1. In securing this object, much advantage is derived STora frequsni reami-s. 

2. Every operation should be proced. The intellectual discipline and haDiti 
of accuracy Itius secured, will richly reivard the student for his time and toil. 

3. Not a recitation shonld pass without praeiical ei^crcises apon the black- 
booTii or slates, besides the lesson assigned. 

4. After the class have solved the eiamptes ander a rule, each one sliouid 
be required to give an acciiTaie mantnl of its principles with (he ifosim for each 
«tep, either in his own language or tliat of the author. 

5. Menial Exerdscs in arithmetic are exceedinghj tisefid in making ready 
and accurate arithmeticians; hence, tiie practice of connecting mental nltli 
written exercises, throughout tlie whole course, is strongly recommended. 

Til. Selp-eeliance. — The kaMl of self-rdiance in etiidy, is confessedly in- 
xataahk. Its power is proverliial ; I had almost said, emmpolenl: " Where 
tOere is a tniU, there is a way" 

1. To acquire this habit, the pupil, like a child learning to walk, must ba 
tanght to depend vipon himself. Hence, 

2. When assisKincB is required, it shonld be given hidirecUy ; not by taking 
the slate and solving Ihe example for him, but ly explaining the meaititi;; of 
the question, or illustrating the principle on wluch the operation depends, by 
■uppodng a. more familiar case. Thus the pupil will be able to solve the 
question himself, and his eye will sparkle with the consciousness uf victoiy. 

3. The pupil should be encouraged to study out difierent solutions, and lo 
adopt the most amcise and eleganl. 

i. Finally, he should leam to perform examples indcpendejtt of the answer. 
Without this attainment the pupil receives but littie en no dincipUae from tiie 
study, and acquires no conpilewx in his own abilities. What though he comea 
to the recitation witb an occasional wrong answer; it were better to solve one 
question ■andeislandin^hj and al^nie, than to copy a score of answers from Ilia 
book. What would the stady of mcntnl arithmetic be worth, if the pupil had 
ihe answers before himi What is a young man good for in the coimling-teein, 
who cannot perform arithmetical operations without looking to the answer J 
Every one pronounces him Kpjil lo be trusted with husiiiess calevljdioTis. 
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CONTEJJTS. 
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SECTION II. 

Qesehai. Rlxe for AddiUon, 

DifTerojit mettioils of proving Addidon, 

Couniing-room Esercieea, . - - - 
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SECTION HI, 

Gekebii. Rcle for Subtraction, - ■■ ' 

Different methods of proying Subtraction, 
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INTRODUCTION. 



Aet. 1 • Anything which can be muUiplied, divided, or measured, 
is called Quantity. Thus, lines, weight, time, number, &a., an 
quantities. 

Obs. 1. A line is a quantity, because it can be meamied in feet and inchea; 
tueigH can be meEr^ured in pouada and ounces^ tintej in hours and miuutes 
fi.ittnAers can be mutcipiied, divided, &c, 

2. Color, aiwl tlie ojierations of the mind, as love, hatred, desire, choice, &c- ^ 
cannot be multiplied, divided, or measured, and thecefbre cannot piopeily -i. 
called quantities. 

2( Mai'hematics is the edcnee of Quantity. 

3> Tlie fundamental branches of llatbematics are. Arithmetic, 
Algebra, and Geometry, 

4. Arithmetic is the science of Numimrs. 

5« Algebra is a general method of solving problems, and o£ 
invesugating the relations of quantities by means of Utters antJ 

Ob3. MimoTii, or the Differenliui and InSegrid Cakutus, may be conddsrei; 
Ks belonging to the higher branches of Algebra. 

6* Geometry is that branch of Mathematics which treats oC 
ifagnitude. 

7. Tlie term magnitude signifies that which is extended, or 
wliichhasone or more of the three dimensions, length, breadth, and 
tlih-kneas. Thus, lines, surfaces, and solids are Tnagnitudes. 
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14 

Oaa, 1. A !me is h mngnilude, because it con he eitenJed in Icnglh; » 
turf ace, bernuse i( has len^rlii uiul brcaikh; a siAid, because it liaa leiigih, 
bleailth, and tbickneaa. 

3. Motiinij tiiiiuah a quantilj, ia not, strictlj speaking, a magniUide; for i1 
has ndtber lenglli, breailth, nor tliickness. 

3, The term nio^iWtale ia sometimes, though inaccurately, useJ aa Ejnony- 
moua with q_aaalU,'^. 

8. Trigowm^try and Cmde Sections are branches of Mathemat- 
ics, in which the principles of Geometry are applied to triangles, 
and the sectimts of a cone. 

9. Mathematics are tiih&e pure or mixed. 

In j)i(« mathematics, quantities are considered, independently 
of any substances actually existing. 

In nuxed mathematics, the relations of quantities are investi- 
gated in connection with some of the properties of matter, ar 
Tvith reference to the common transactions of business. Thus, in 
Sun-eying, mathematical principles are applied to tlie measuring 
of land ; in Optics, to the properties of li^ht ; and in Astronomy, 
to the heavenly bodies. 

Obb. The adence af ;>ure nudifmalia has long been ilistingiiif'beil tor th* 
dcamess aiiiJ illstini^tnGasaf its principles, anil the irredislible cun vidian wincb 
they carry to the miiict of every uno who is once made acqiiiiintcJ with them. 
This is to be aivrilieil portly tu the nitture ot' the subjects, and panJy to the 
TOojifciMS of the ilcfiiiSliMa, the imoniS, and the 'lenuntslraJiiiiis. 

1 0. A definition is an explanation of wfeat b meant by a leord, 
oryJn,». 

Obs. It is essential to a complete definition, that it ftrfecUy distinguishes th« 
Miin^ defined, from everytlung else. 

11> A proposition is something proposed to he proved, or 
required to be done, and is either a Theorem, or a Prohlem. 

1 2. A theorem is something to be proved. 

] 3< A problem is something to be done, as a question to ho 
solved. 



A ttworem 1 13. A pcoUem I 
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INTKODPCTION. 15 

Obb. 1. In the stalement of evcty proposilion, whether iheoiem or proMeai, 
lertoin lliinirs must be ijiven, or aBsumcii to he true. These ihinge are called 

■2. '"lie nperaliiiu bv wliich ihe answer of c problcir. is founi!, is calieJ s 

3. When the gisen prolilem is so easy, as lo l>e obvious to eveiy one without 
txplajiatjjzi, it 13 called a ]iosLTilaJe, 

X 4t One propositico is cfmtrary, or contradictory to another, 
iflieu wliat is affirmed in the one, is denied in the other, 

Ons. A proposition and its contrary, can never *oiA he true. It cannot ba 
true, Uiat two given lines ace eiiuai, and that they are lu/t equal, at (he same 

1 5. One proposition is the converse of another, when the order 
13 inverted; so that, what is given or sujtimsed in the first, be- 
comes tlie conclusion in the last ; and what is given in the last, is 
the conchtujtm, in the first. Thus, it can be proved, first, that if 
the sidcH of a triangle are equal, tlie angles are equal ; and sec- 
ondly, that if the angles are equal, the »ide» are equal. Here, in 
the first proposilJon, tlte equality of the sides is giveit, and the 
equality of the angles inferred ; in the second, the equality of the 
englen is given, and the eijuality of the sides inferred. 

Obs. In many instances, a proposition and ita converse are both true, ai ui 
the preceding eiample. But this is not nlways the case, A circle is a figure 
bounded by a curve; but a figure bounded by a curve a not ncceasiirily n 

1 6. Tlie process of reasoning by which a proposition is shown 
to be true, is called a demonstration. 

Obs. a demonslration is either direct oi indireet. 

A direcl demonstraUon conunences with certain principles or data which ara 
odmittciJ, or have been proved to he true ; and from these, a series of other 
truths are deduced, each depending on the preceding, till we arrive at the trutii 
which was required to be established. 

An indirect demonstration is tlie mode of establishing the truth of a propi>- 
ntioE by proving that the supposition of its cmitrani, involves an absurditv, 

QuisT.— 0{.. What Is meant by the ilala of b. prnpiaUion 1 By the tnlglinn nf a 
^Fobieml Wlial is a poaiuktcT 14. Wlien la one prnpnalrinn contmry if anotherl 
Obi^ ^'nn a propnakUon Hnil \Vi conltiiry hifllL be Inial 15. When is one ^unpu^liLon ih« 
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This 13 cominonly called reducdo ad aisurdnm. Tlie former is the more con* 
mon method of conducting a demonstrative ai^unient, and is the most satisfa* 
toty to the mini!. 

17. A Lemma is a subsidiary trutli or proposition, denion- 
stratud for the purpose of using it in the deraonstraUoa of a 
theorem, or the solution of a problem. 

18. A Corollary is an inference or principle deduced from a 
preceding proposition. 

19. A Sc/tolium 13 a remark made upon a preceding prop- 
osition, pointing out its connection, use, restriction, or extension. 

20. An Hypotliesis is a supposition, made either in. the state- 
ment of a proposition, or in the course of a demonstration. 



21. An Axiom is a self-evident proposition ; that is, a prop- 
osition whose tralk is so evident at sight, that no process of 
reasoning can make it plainer. The following ajdoms are among 
the most common : 

1. Quantities which are equal to the same quantity, .ire equal 
to each other. 

2. If the same or equal quantities are added to equals, the 
twma will be equal. 

3. If the same or equal quantities arc subtracted from equals, 
the remainders will be equal. 

4. If the same or equal quantities are added to uneqttals, the 
sums will he unequal. 

5. If the same or equal quantities are aultracted from unequaii, 
the remainders will be unequal. 

6. If equal quantities are multiplied by the same or equal 
quantities, ttie products will be equal. 

7. If equal quantities are divided by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quajitity is both added to and suhtractH from 
another, the vahie of the latter will not be altered. 



V. What li an liypottuiili 1 
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INTRODOCTION. 



n 



9. If a quantity is both muUipUed and divided by the same or 
ir efiual quantity, its value will not be altered. 

10. The whole of a quantity is greater than a ^r(. 

1 1 . The luhole of a quantity ia equal to the sum of all its parU. 

SIGNS. 

22 Addition is represented by the sign (+), which is called 
plui. It consists of two lines, one horizontal, the other perpen- 
dicular, forming a cross, and shows that the numbers between 
which it is placed, are to be added together. Thus, the expression 
6+8, signifies that G is to be added to 8. It is read, " plus 8," 
or ■' 6 added to 8." 

0b5.— The term ^Ivs is a Latin word, originally signifying " more," hence 
" added to." 

23. Suhlraclion is represented by a short horizontal line (— ), 
which is called minus. When placed between two numbers, it 
shows tJiat the number after it is to be subtracted from the one 
before it. Thus, the expression 9 — 4 siwmfies that 4 is to \\f 
subtracted from 9 ; and is re. d 9 m 4 ' or " 9 less 4." 

Obs. — The lenn minus is a La w d fying fesj. 

24. MuMpiication. is u 11} d t d by two oblique lines 
crossing each other (x), call d tl g^ f ntultipHcatian. It 
shows that the numbrs b wh 1 t is placed, are tn h« 
multiplied together. Thus th [ (9xC), signifies that 
9 and 6 are to be multiplied t g tl ad read, " 9 multiplied 
by 6," or simply, " 9 into 6 S m t m multiplication is de- 
noted by a point (.) placed between the two numbers or quanti- 
ties. Thus, 9.6 denotes the same as 9X6. 

Ohs. It is better to denote the mullijilication of figures by a trojs than by n 
paint; for tlie latter is liable (o be confounded with the decimal point. 

34.. a. When two or more numbers are to be subjected to thrt 
same operation, they must be connected by a line ( ) placed 

QrisT.— !S. WhiilislliesiEnofsddlUDnMlledl Of what dneslt cnntlsll VVhaWowM 
ihnw 1 OH. What Is Ihe meaning nf Hie Icnn plus 1 23. How Ij jubuaclton represented 1 
Wbalijlheelgnoftublracllon called) Whudoe< llsbowl Ois, What doe. the lariii 
■Btniu eigiaty 1 34. Hdw Is mnimilicitUoB nstuJIy denoted 1 What does the sUa of nnl- 
flpUn&w ihowl In what othn wnf ia mulilpUsaliaB »ui«dmai danouttl 
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J8 ^. 

ovei- tliem, called a jji I m bj parenthesis ( ). TImis tbo 
expression (12+3)x2, 1 th tl sum of 12 and' 3, is to b« 
multiplied by 2, and q 1 t 30 But 12+3X2, signifiea 
that 3 only is to i-i niult pi d by 2 nd that the product ia to 
be added to 12, whicl nil I 18 

25. Division is exp d t lys ; 

First, by a borizont i 1 b t two dots {+), called tbj 

siffn of division., which 1 w tl t tb number beCore it, is to be 
divided by the number after it. Thus, the expression 24-r-6, 
iignifies that 24 is to be divided by 6. 

Second, division is often expressed by placing the divisor anda- 
tlie dividend, in the form of a fraction. Thus, the expression 
■V-, shows that 35 is to be divided by 7, and is eqiuvalent to 
35+7. 

86. The equality between two numbers or quantities, ia rep- 
rosented by two parallel lines (=), called tlte sign of equality. 
Thus, the expression 5+3=8, denotes that 5 added to 3 ara 
equal to S. It ia read, " 5 plus 3 equal 8," or " the sum of 5 
plus 3 is equal to 8." So 1+5=16 — 4=12. 
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ARITHMETIC. 

SECTION I. 

NOTATION AND NUMERATION. 

Aai. 27 . Any single thing;, as a peach, a rose, a boot, is 
Killed a unit, or one ; if another single thing is put wild it, the 
collection is called two ; if another stili, it is called three ; if an- 
oiher,/oMr/ if another, ^ye, &c. 

The terms, one, two, three, &c., hy which we express hoio many 
sinijle thinffs or units are under consideration, are the names of 
numhers. Hence, 

28. NuMDBB signifies a unit, or a collection of units. 

Ob3. I. Ni'mhere are iJivuleil into two cliwses, lUislracl and amcnte. 

When they ate applied to pnrticulnr olijficta, ns tisa pears, Jice pounds, Un 
Jirflari, B";,, they are called concrete nunibera. 

When thej do iiot refer to any particulnr object, as when wo say fouT and 
five are 'u»ie, they are called abstracl numbers. 

2. H5wte numbers are often called iiUegers. 

3. Numbers have various properties and rela^ona, and are applied to various 
toniputaliona in the praclicfll concerns of life. Theae propeities anil applico- 
ttcna are formed into a system, called Aritim^tic 

39. Akithhetig is the science of numiers. 

Ob5. 1. The term Arilllittslic is derived from the Greek word ariUimeti&e, 
which signifies the art ofrectoiting by numbers. 

3. The aid of Arithmetic is required lo make acd apply calculiiUons not 
«n!y in iuiiaas transactions, but in almost every ikparliiienl of niat/iei'uzlks. 
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NOTATION 



Numbers are expressed by words, by lellere, and hy figures. 

NOTATION. 

30. The art of expressing numbers hy letters or figures^ it 
tailed JSToTATioN. Tliere are twi? methoda of notation in use, the 
Soman and the Arabic. 

31. The H^man method employs seven capital letters, viz: I, 
V, X, L, C, D, M. When standing alone, the letter I, denotes 
ime; V, five; X, len ; L.fi/tij; C, one hundred; B.five hun- 
dred ; M, one thmisand. To express the intervening numbers frona 
3ne to a thousand, or any mimher lai^er than a thousand, we re- 
sort to repetitions and vaiious combinations of these letters. Tb« 
method of doing this will be easily learned from the following 



I denotes one. 


XXX denote thirtv. 


II 


" two. 


XL 


forty. 


III 


" three. 


L 


fifty. 


IV 


" four. 


LX 


sixty. 


V 


" five. 


LXX ' 


seventy. 


VI 


" Bis. 


LXXX ' 


eighty. 


VII 


" seven. 


XO 




Yin 


" eight. 


C 


one hundred. 


IX 


" nine. 


CI 


one hundred av.d 0»«. 


X 


" ten. 


CX 


one hundred and tea 


XI 


" eleven. 


CO 


two hundred. 


XII 




CCC ' 


three hundred 


XIII 


" thirteen. 


cccc • 


four hundred. 


XIV 


" fourteen. 


D 


five hundred. 


XV 


" fifteen. 


DC 


six hundred. 


XVI 


" sixteen. 


DCC 


seven Imndred. 


XVII 


" seventeen. 


DCCC 


eight hundred. 


XVIII 


" eighteen. 


DCCCG 


nine hundi'ed. 


XIX 


" nineteen. 


M 


one thousand. 


XX 


" twenty. 


MM 


two thousand. 


XXI 


" twenty-one. 


MDCCCLV, one thousand eigh' 


XXII 


" twenty-two, &c. 


hundred and fifty-five. 


QOKST- 


-as. Ho«. »re n«mbn« ei 


preiserll 30, 


WhalljiiotnUonJ How nuf 


ioelhodsa 


elhtKlduse! 31. Whalls 


mploreJ by ih 


s Komsn meitoj 3 
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Aeth. 30-33.] NOTATION. 21 

Oe9. 1. This methoO of expressing numbera waa invented by the Roman*, 
■nd is therefore called the Bmaan NolaHoTi, It is now seldom uatd, except to 
jcnole chapl«is, aeetions, and other divisions of books and discauii^Gs. 

3. The letters C and M, are the initials of the Latin words centum, and 
wtVfc, the former of which Mgnifiea a hundred, and the latter a ilunisaiul; lor 
this reason it is supposed they were adopted to represent these numbers. 

31. a. It will be perceived from the Table above, that every 
time a letter is repeated, its value is repeated. Thus I, standing 
alone, denotes one ; II, two ones, or two, &c. So X denotes ten ; 
XX, twenty, &e. 

Wlien a letter of a less value is placed before a letter of a 
p-eater value, the less takes away its own value from the greater ; 
but when placed efter, it adds its own value to the greater. 

33> A line or bar ( — ) placed over a letter, increases its 
value a thousand times. Thus, V denotes five, V denotes five 
thousand ; X, ten ; X, ten thousand, &c. 

Obb. 1. In the early paiioda of this notation, four wan written IIII, inslend 
1.i IV ; nine was written VIIU, instesd of IS ; Cjrtj was written XXXX, 
Instead of XL, &C, 

The format mBtUod is Kiore convenient in performing aritl-.metical operations 
in adciition and subtiacliun ; wMle the latter is shorter and better adapted to 
ordinary purposes. 

3. A tlmisand was originally written CIO, which, in later times, was 
thonged into M ; jice ktimlred was written 10 instead of D. Annenirg O ti! 
10 increased its value ten dmes. Thus, 100 denoted fire Hiousandt 1000; 
fiflij Ihinisiind, &e, 

3. Prefiiing C and annexing O to the elpresBion CIO, makes its value ten 
limes greater: thus, CCIOO denotes tea, th/nixaud; CCCIOOO, a kiindrca 
ih/nw^Bad. According to Pliny, the Romans carried ^lis mode of notation no 
further. When they had occasion to eipress a larger number, they did it by 
repetition. Thus, CCCIOOO, CCCIOOO, expressed tvm kmtdred Ihmisand, 5tc. 
33. The common method of expressing numbers is by the 
Afabic Notation. The Arabic method employs the following (en 
characters or figures, viz : 

1234567 8 90 

one, two, three, four, five, six, seven, eight, nine, zero. 



6y Google 



S3 NOTATION, [Sect. L 

The first nine aie called significant figures, because earh ona 
always has a \alue, oi denotes aome number Tlicy are also 
tilled digit , from the Latin word digitus, which sigtuliea a 
finger 

'Ihe last oue is called a eiplier, or naught, because when stand- 
ing alone it has no value, or signifies nothing. 

Oaa, 1. It must not be inferred, however, that the cipher ia mttess; for when 
plsced on the nght of any of the significaot figures, k jncreaaea their vaJue. 
It may therefore be regarded as an ait.-dliary digit, whose office, it will be seen 
hereafter, ia as iinjiortaiit as that of any other figure in the Wfstem. 

3. Formerly all the Arabic characlera were inJiscriininately called dpifst 
hence the process of calculating by them was called ciphering ; on the soma 
prindple that calculating by figures is called figwing. 

34. It will be seen that jiine is the greatest number that can 
be expressed by any single figure in the Arabic system of Nota- 

All cumbers larger tlian nine are expressed by combining to- 
gether two or more of these ten figures, and fisaigning different 
values to them, according as they occupy different places. For 
example, ten is expressed by combining the 1 and 0, tlius 10 ; 
eleven by two Is, thus 11 ; twelve by 3 and 2, thus 12; twenty, 
thus 20 ; thirty, thus 30 ; &c. A hundred is expressed by tom- 
hining the 1 and two Os, thus 100; two huudved, thus 200 ; a 
thousand by combining the 1 and three Os, thus 1000; two thou- 
sand, thus 2000 ; ten thousand, thus 10,000 ; a hundred thousajid, 
thus 100.000 ; a mOhon, thus 1,000,000 ; ten millions, thus 
10,000,000 ; &c. Hence, 

35* The digits 1, 2, 3, &c., standing alone, or in the right 
hand place, respectively denote units or ones, and are called ^lllits 
oi the first order. 

When they stand in the second place, they express tens, or ten 
vnes ; that is, their value is ten times as much as when standing 



*l)ic«»il liyoneltpirel Hiw ire JurBEI DUuihera upresMiJ t 3S, Whnl da la« 
t, S, 3, *e, danoW, when standing nlpno. nr In Ihe right hand place ? WllBl u 
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Arts, 34-37. | notatiow. 38 

m the first or riglit hand place, and they are called units of the 

Wliea occupying the Udrd place, tbey express hvudred^; that 
is, their value is ten times as much as when standing m the sec- 
ond place, and they are called units of the tkml order. 

When occupying the fourth place, they express thousands ; that 
U, their value is ten. times as much as when standing ia the third 
pkce, and they are called units of the/owri/t (yrder, &c, Thus, it 
will be seen that. 

Ten units make one ten, ten lens mate one hundred, and ten hun- 
dreds make one thousand ; that is, ten in an inferior order are equal 
to one in tlie next superior order. Hence, universally, 

36. Numhe/s increase frora right to left in a tenfold ratio; 
consequently each removal of afgure one place towards the left, sm- 
ercases its value ten limes. 

Nate. — 1. Tlie nomber which formB the basis, or which exprCTses the rativ 
of increase in a system of PJotntion, is called the Radix of that system. Thus, 
the radix of the Arabic notation is Iffn. 

a. The reason tliat numbers increase from right to left, insleai] of left to 
right, IK probably owing to the ancient practice of writing from the right hand 



37t The different valnes which the same figures have, a 
simple and local values. 

The simple value of a figure is the value which it e 
when it stands alone, or in. the right hand place. Hence the sim- 
ple value of a figure is the number which its name denotes. 

The local valne of a figure is the increased value which it ex- 
presses by having other figures placed on its right. Hence the 
local value of a figure depends on its locahty, or the place which 



iVbatlsIhs nuHioTllw Anblii 
: 3T. Whsl tie Ihe dilKniil 
9 gf a flifun 1 Wbal llu Uml t 









lh» li». 


ilh piBCBl Whi 






of anil 


iftrlor ocdBt ue r< 








lV«il«.BplKU!ll; 


Ihel^tsorllwraliQDfi 


BOUUlO 


Hi Wliy do nu 
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S4 suMERATiopf. [Sect, t, 

it occupies in relatioa to other numbers wit'n which, it is connected. 
(Art. 35.) 

Obe. 1. This system of notation is called Arabk, becmise it is supposed ta 
have beexL invented by the Arabs. 

•2. It ia also catted 'he liedmid system, because numbers increase in a ten- 
fold ratio. The lemi deciimil is derived from the Latin word deccia, which eig- 

'i. The early history of the Arabic notation is veiled in obscurity. It ia the 
opinion of some whose judgment is entitled to respect, that it was inventcil by 
the philosophers of India. It was introduced into Europe from Arabia about 
(he eighth century, and about the eleventh century it came into general use, 
both in England and on the eontinfjit. The appticatian of the term digit ia 
the significant figures, affords strong presumptive evidence that the system had 
its oiigin in the ancient mode of counting and leckaning by means of the 
fingers ; and that the idea of employing tea characters, instead of twelve or 
ant/ ether number, was suggested by the number of fingers and thumbs on both 
hands. (Art, 33.) 

NUMERATION, 
3$> The art of reading numbers wlten expressed iy figures, i» 
called KuMEKATioN, 

The pupil will easily learn to read the largest numbers from th« 
following scheroe, tailed the 

KUMEKATION TABLE, 



G85, 


S76, 


389, 


764, 


391, 


837, 


218, 


649, 


853, 


123, 


234, 


579, 


793, 


4G5. 


623. 


x'v. 


xiv. 


XIIT 


, xu. 


XI. 


X. 


IX. 


viu. 


. VII. 


VI. 


V. 


IV. 


lii. 


ii. 


i' 



39. Tlie different orders of numbers are divided into periodi 
of three figures each, heyinnitig at the right liand. The first 
period, which is occupied by units, tens, hundreds, is called units' 
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Arts. 38, 39.] numeration. 35 

period ; tie second is occupied by thousands, tens of thousands, 
iiundreds of t]ious;inds, and is called thousands' period; the t/drd 
is occupied by millions, tens of loillions, hundreds of millions, and 
is called jnillions' period ; the fourth is occupied by billions, tena 
of billions, hundreds of billions, and is called billions' period ; and 
BO on, the orders of each successive period being units, tens, and 
iundreds. 

The figures in the table are read thus ; 095 tredecillions, 876 
duodecillions, 389 nndecilUons, 764 decillions, 391 nonillions, 827 
octillions, 21S septiilions, 649 sextillions, 853 quintillions, 123 
quadrillions, 234 triUions, 679 billions, 793 millions, 465 thou- 
Bimd, 6 hundred and twenty-three. 

Note. — 1. The terms ikirlesji, fourken, fifteen, 4c,, are obviously derived 
Iroin three anJ ten. four and ten, five and len, vBliich by contraction become 
thirteen, fbuiteen, fifteen, and are therefore significant of the numbers virhich 
they denote. The tenns cleirtn and tvdve, are generally regarded as primitive 
tvords ; nt all events, there is no perceptible analogy between them and Che 
numbers which (hey represent. Had the terms onclecn and tjmleen been 
adopted in their stead, (he names would then have been significant uf tha 
numbers one and ten, two and ten ; and their etymology woull have been 
similar to Ihat of the succeeding IftiriB. 

The terms ftuemij/, Ikirly, forty, &c,, were formed from two tens, three tens, 
four tens, which were contracted into twenty, thirty, forty, &c. 

The terms licenty-mie, bUKuly-tano, licffiitit-.Utree, &e., are compounded of 
twenty and one, twenty and two, &e. All the other numbers as far as ninety- 
nine, are fonned in a similar manner. 

3. The terms kKadred, tkimsand and million are primitive words, and bear 
no analogy to the numbers which they denote. The numbers between a hun- 
dred and a thousand are expressed by a repetition of the numbers below a. 
hundred. Thus we say one hundred and one, one hundred and two, one 
hundred and three, &c. 

3. The terms biliitm, 2rt£f<>n, ^aadriUion, &c., are Ibimed from million and 
the Latin numerals Ins, ires, qnaiwyr, &c. Thus, prefixing bit to ■niUion, ty a 
■light contraction for the sake of euphony, it becomes hillioii, ,- prefixing (res to 
miliian, it is ea^y contracted into trillion, &c The Latin word Ms signifies 
two ; iTt:s, three ; quatuffr, four ; ^irtgjre, five ; sex, six ; sepi^ut, seven ; oc/o, 
eight ; mrvem, lune ; decern, ten ; imdecim, eleven ; dvodtcija, twelve ; tredectm, 
lliiiteen. 



lenfthcallflil Byw: 
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S6 NiiMEnAi-ij.*. [Sp'IT. I. 

Higher periods than Ihoae in tlie Table, may be easily formed by followinj 
the above analogy. 

4. Tlie foregoing law, which assigns superior values lo these ten characters, 
according to the order or place which they occupy and the use of so many 
derivativa and compound words in forming the names of numbers, saves an 
inconceivable amount of time Euid labor in learning Notation and Kumeradon, 
u well HE in their application. 

40. To read numbers wliich are expressed by figures, 
Poiat iliem off into periods of three fit/wee each ; then, heginiUni} 
at t]ie left hand, read the jigurM of each period in the same raawief 
as /hose of the right hand period are read, and at ilie end of each 
period, pronounce its name. 



Obs. I. The learner n 

atthen^Hhand; end 

2. Since the figures i 



usl be careful, in pamCing o/ figures, always lo begin 
n reading them, to begin at the kfl hand, 
I the first or right hand period always denote units, 
5ceil. Hence, in reading figures, when no period is 
inderstood lo bo the right hand, or units' period. 



Kale.— la numerating large numbers, it is advisable for the pupil first ti 
apply lo each figure the name of the order which it occupies. Thus, beginninj 
at die light hand, be should say, " Units, tens, hundreds," &c,, and point a 
liiB same time to the figures standing in the order which be mentions. 

Kead the following numbers : 



Ei. 1. 


3500 


11 


700305 


21. 


967058713 


2. 


6034 


12 


1640030 


22. 


32100040 


3. 


5060 


13 


830006 


23. 


106320000 


4. 


90621 


14 


70000038 


24. 


780507031 


6. 


78040 


15 


3067300 


25. 


4063107 


6. 


450302 


16 


12604321 


26. 


29038450 


7. 


603260 


17 


70003000 


27. 


1046347025 


8, 


130070 


18 


101010602 


28. 


20380720000 


9. 


2021305 


19 


803G783O 


29. 


850.3407039 


10. 


4506580 


20 


400031250 


30. 


450670412463 


OnKT.- 


40, Hnwdoyou 


^^ 


nemtot, e^pB^^dWdsuresI 


Oi.. lVh.ra beftn u 


poiMihem 


fft Where .o 


resd 




»ihea 





WhcB no scttai li dhowiI, w 
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12034e07801036« 

43601000345000 

506302870045380 

4200S120537062035 

653107843004893018 



Arts. 40, 41.] numeration'. 

31. 430812000641 36. 

32. 5200240301000 37. 
83. 9S76000O210 38. 

34. 82600381000000 39. 

35. 403070003462000 40. 

41. 210 256 031 402 385 290 845 3S1 467. 

42. 801 438 201 219 763 281 ST" a29 316 278. 

41* The metliod of dividing numbers iatoperiods of three fig- 
ures, was invented by the Frenj-li, and is tlierefore called the 
French Mutneration. 

The English divide numbers into periods of six figures, in tha 
following manner ; 



\\l i " "! I i i » 

illii Ipi-i 11 . 

|gl|°| |°i'^^| |°I|j4 

w^lffi^« !bIIkII kIhkII 

42356 1, 2 3 4826, 479365 
Period HI. Period U. Periwl 1. 

According to this metbod, the preceding figures are read thus : 
423561 billions, 234826 millions, and 479365. 

Obs. 1. It will he perceived that the two methods agree as far as hundred! 
of millions; the fbmier then begins a new period, while the latter continues on 
Ibrough thoosanda of millions, &c. 

3, The French method is generallyusedthroughoutthe continent of Europe, 
an well as in Americo. and hiis been recently adopted uy eome English nuthor*. 
It is very generally nilmitted to be more simple and convenient than the Eojf. 
Ssh metfaoJ. 



0»e. WMch i> Ihs u 
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[Sect. I 



42* To expre^ numbe -a by fig e 

£effin at the left land and a Ic hoi ler tkt Ji re af h 

ienolea the given namher m that o de 

If any tntervemtiff orders are on ( I n tie j mpo e I iber 
write ciphers n their places (Art 88) 

Write the following numbe s n fiiiiires 

1. Two thousand o 1 und ed and mne 

2. Twent tiou^a d andfift sevc 

3. Fiftj & e tl o and ^nd t! e 

4. One hnnd ed and five tl i> ind and ten 

5. Seven hundred and ten tli a d tl ree 1 nd ed and one 

6. Two mdl ns s xtj tl ree th usa d and e „1 1 

7. Fourteen mill ons and fifty f. 

8. Fonr hundred and forty m 11 a d p entj two 
0. Six b 11 ns s s m 11 ons six tl us d ind b t 

10. Forty five b 11 ons tl ree hu d ed and f tj thousand amJ 
Mventy-six 

11. Five h nd eA and fiftj s x n 11 o s th ee thou and two 
hundred and s sty foiii 

12. Hght hundred ai d to b 11 ten m 11 ii -ind se enty 
five thousand 

13. Ninety sis tnll on seven 1 und ed t li on and fafty four 

14. Three 1 nndred a d tortj nine q ad I! ons fi e t 11 o is. 
seven b II ns four m 11 ons and twe tj 

Ifi. Nineteen quint !1 ons 

16. Sii hundred and tl ty sest 11 ns 

17. Two hundred and n nety e ght ept llions 

18. Seventy fo r oct Uions 

19. Four hundred and ten decillions. 

20. Eight hundred and siity-tliree duodeci llions. 

21. Nine hundred and thirty-five tredeciUions. 

22. Six hundred and seventy-three qumtillions, seventeen qaad- 
rillions, and forty-five. 

28. Twenty trillions, six hundred and forty-eight billions, and 
twenty- five thousand. 
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Arts. 42-14.J notation. 29 

Oaa, The great facilUy with which large numbers lany be ciptcsted both 
in language and by figures, is cal«ulal«cl to give an imperfecl iilcaoftiaxt rea. 
magnUutle. Itmny assist thelenmer in forming ajust conception of a TaUiion, 
It blffiim, f. triilion, &c., to reflect, that to amiU a million, ai the rale of a hun- 
dred a luinute, would require nearly sei\yiiiee!i days of ten hours each ; to ceum 
B bdlion, at the same rale, wotdd fcquire more than fmty-fice years; and W 
StniiU a triJUon, more than 43,GIJi years. 

43. Fiom the piBredm? illustrations tlie learner wiU pei- 
ceive that a variety of fther sistems rf notation may be foimed 
upon the same principle, having difterent nunibprs foi tlieir 
realkes. Tims, if we wished fo form a luinaii/ system thai, is, 
B system in which the numbers should incieise in a fiiefolU ratto, 
or has Jive for its radix, it would require four significant figures 
and a ciplter. Let the figures 1, 2, 3, 4, and 0, be the characters 
employed ; then five would be expressed by 1 and 0, and would 
be written thus 10 ; six by 1 and 1, thus II ; seven by 1 and 2, 
thus 12 ; eight by 1 and 3, thus 13 ; nine by 1 and 4, thus 14 ; 
ten by 2 and 0, thus 20 ; eleven by 2 and 1, thus 31, Ac, 

44. In the hi-iuiry or diadic system of notation developed by 
Leibnitz, there are two characters employed, 1 and 0. The cipher 
when placed at the right hand of a number, in this system, mul- 
tiplies it by two. Tims the number one is expressed by 1 ; two 
by 10; three by II ; four by 100; five by 101; six by 110; 
seven by 111; eight by 1000; nine by 1001; tea by 1010; 
eleven by 1011, &o, 

Oaa. 1, In like manner othei systems of notation may be rormed, having 
lhTce,fina; six, eipU, tieelve, or any given mimder for liieii t/i/Hx, 

When the radix is two, the system is called binary or diadic ; wli«n thtM 
h ia called lemanj ; when fbor, ^lalerami ; when five, gtii^tary ; when wi, 
tenon/; when seven, septenarii; when eight, nclarti; when nine, fwimrii, fc;. 

2, It should be observed that every system of notation, formed upon tha 
foregoing principJes, will require as many distinct characters, aa there are unin 
in llie radix, and that one of them must be a eip&er, and another a Knil. 

For the method of changing numbers from the decimal to oMcr scales of 
notation, and the converse, see Arts. I(i3, 1G3. 
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so NOTATION, [Sect. I. 

45. About tlie commencement of the second century, Ptolenij 
introduced tlie sexagesimal notation, which has sixii/ for its ralix, 

Ob3. 1. It is said that Ihe Chinese and some other eaalem nntioos now em- 
ploy this Bystem in measuring time, using periods of siMies, insleniJ of ciitniies. 
Relics of the sexagesimof notation may fitso be seen in our divtsion of the £7?'£^n 
and oflitM, where the degree and hour are each divided into (iO minulea, t1i3 
miaute iuto GO seconds, &c, 

2, The Roman noution seems to hsTe been commenced with V or fice fbl 
its radix, which whs afterwards changed lo X or teii,. It may tlierefore be 
regarded as a kind of combination of the miliary and decmial systems. 

4:G. Since the number eight may be divided and sub-divided 
so many times without a remainder, some contend that a system 
of notation having eight for its radix, would be preferable to tlie 
decimal system. 

Others claim that the duodecimal notation ; that is, a system 
with twelve for its radix, would be more convenient than either.* 
However this may be, tiie decimal system is so firmly rooted, it 
were hopeless to attempt a change. 

Obs. It may he doubted whether any other ralio of increase would, on the 
whole, lie more convenient, than that of the present system. If the ratio were 
less, it would require more places of figores to express lai^nombers; if the ratio 
were larger, it would not indeed require so many figures, hut the operations 
would inanitfestly he more difficult than at present, on account of the numbers 
In eEioh order being larger. Bewdes, the decimal system is sufficiently compre- 
hensive to express with nil deiirable facility, ever? conceivable number, the 
largest as well as the smallest ; and yet it is so simple, that a child may under- 
Btond and apply it. In a word, it is every way adapted to the practical ope- 
rations of buaness, as well as the most abstruse mathematical investigations. 
In whatever light, therefore, it is viewed, the decimal notation must be re- 
garded as one of the most striking monuments of human ingenuity, and iti 
beneficial influence on the progress of science and the arts, on commerce and 
civilization, must win for its unknown author the everlasting admiration and 
gratitude of mankind. 

- Hailow'i Theory of Numbera, Leslie's PhlLosorhy of Aillhmellc, Eillnbnnrb Enoy 
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SECTION II. 

ADDITION. 

Art. 49. Ex. 1. A man bought three lots of land ; the first 
Eontiuned 23 acres, the second 9 acres, and the third 15 acres; 
how many acres did he buy ? 

Solution. — 23 acres and 9 acres are 32 acres, and 15 are 47 
icres. Ana. 47 acres, 

Ona. It will be seen, that the solution of tliia example consists in finding % 
•angle namiier, which will eiacliy express (he value of the JFecwai giren vjuct- 
hers wailed logelher. 

50. Tlie process of umting two or wore naTribers together, so 
as to form, et single numher, is called Additiok. 

The OMSwer, or the number thus found, is called the Sam or 
Ajaoant. 

Osa. When the nnmhera to be added are all of the same dcmminatUm, as 
alt (luilam, hI! pounds, &c., tlie operation ia called Simple AddUum. 

Ex. 2. A miller bought 7864 bushels of whfat of one man, 
4952 bushels of another, and S273 bushels <i another: how 
many bushels did he buy of all "? 

Write the numbers under each other, so that Operation. 

units may stand under units, tens under tens, 7864 

&o., and draw a line beneath them. Then he- 4952 

ginning at the right hand or units, add each 3273 

column separately. Thus, 3 units and 2 units Ans. 16080 hu. 
are 5 units, and 4 are 9 units. Write the 9 in units' place under 
the column added. Kext 7 and S are 12, and 6 are 18 tens. But 
18 requires two figures to express it ; (Art. 34 ;) consequently it 
cannot all be written under its own column. We therefore write 
the 8 or right hand figure in tens' place unoer the column added, 
and reserving the I or left hand figure, add it with the hundreds. 
Thus, 1 which was reserved, and 2 are 3, and 9 ai-e 12, and S ai-e 
20 hundreds. Set the or right hand figure under the cohuim 

auia-r.—sa. VVhal \s AddiUon ! Wliat J: the s.nswer called ^ Obs. When the nuia 
lernobeiditedai8alluflhBsamedenDmiiialIon,wliaIi>lheopera.lloncslledl II Whal 
odraa DTfiBuresdoyaiiulil togeiher^ 
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82 ADDiTio\. [Sect. II 

added, and reserving the 2 or left hand figure, add it to the next 
column as before. Thus, 2 which were reserved and 3 are 5, 
end 4 are 9, and 7 are 16 thousands. Set tlie 6 under the col- 
umn added ; and since there is no otlier column to be added, 
■write the 1 in the next place on the left. 

51. It will be perceived in this example, that units are added 
to units, tens to tens, &c. ; that is, figures of the same order are 
udded to each other. All numbers must be added in the same 
manner. For, figures standing in different orders or columns ex- 
press different values ; {Ait. .33 ;) consequently, they cannot bt 
united together directly in a single sum. Thus, 3 units aad B 
tens will neither make eiffJd units, nor eii//tt tens, any more than 3 
oranges and 5 apples will make 8 apples, or 8 oranges. In like 
manner it is plain that 1 f«ns and 2 hundreds will neither make 
9 tens, nor 9 hundreds. 

Obs. The oliject of writing v, 
DEevenC mistakes wliich might occi 

53< When the sum of a colnnia does not exceed 9, it will be 
noticed, we set it under the column added but if it exceeds 9, 
we set the units or rir/ht hand figure under the column added, 
and reserving me tens or left hand figure, add it to tJie next 
column. In adding the last column on the left, we set down the 
whole Sinn. 

Obs. The process of reserring Ihe tens, or left hand figure, and adding it to 
the next column, is called carrying Utis. 

53< The principle of carrying may be ill 
ing manner. 

Take, for instance, the last example, 
and adding as before, write the sum of 
each column in a s( parate Une. Tlius, 
the sum of the units' column is 9 units ; 
tlie sum of the tens' column is 18 tens, or 
1 hundred and 8 tens : the sum of the 
hundreds' column is 19 hundred, or 1 
thousand 9 hundred ; the sum of the 



itrated 


in the follow- 


7804 




4952 




3273 




9s 


ium of units 


18* 


" " tens. 


19" 


" " hund. 


U*"* 


" " thou. 


16089 


Ammnt. 



6y Google 



Akts. 51-55.] ADDITION, 31 

thousunds' column is 14 tlioiisajid. Now, adding tliese reanltv 
together as they stand, units to units, tens to tens, &c., tlie amount 
is 16089 biialiels, wliicli is the same as in Ibe solution above. 

Tlius, it is evident, when the sum of a colunm exceeds 9, the 
right hajid figure denotes units of the same order as the cohuna 
added, and the tens or left hand figure denotes units of the next 
higher order. Hence, 

The reason we carry tfie Uw or left hand figure to the next 
tolumn, U because it is of the same order as the next colunm, and 
figures of th« same order mast always be added together, (Art, SI.) 

Oes, 1. Tte reason for ietdng clown tlie ishok sktu of the Isst or lell baod 
eoluiim, is bocflosc there are no figures in tlie next order to which the left 
fi«nd figure can be acIJed. It is, in fact, currying it to the next column. 

2. From the preceding illustration it will also be seen, that the object of 
banning to add at the right hand is, that we may carry Om lens, ae we pm- 
Geed in the operation. 

54. From the preceding illustrations and principles we dp- 
rive the following 

GENERAL RULE FOR ADDITiON- 

I. Write the numbers to be added, under each othsr ; so fkat 
units mai/ stand under units, teas under tens, £c. (Art. 51. Obs.) 

H. Begin at the right lutnd, and add each column separately. 
When the sum of a colw.nn does not exceed 9, write it under the 
column ; hut if the sum of a column exceeds 9, write the units' 
figure under the column added, and carry the tens to the next 
column. (Arts. 52, 53.) 

III. Proceed in this manner through all the orders, and set dowa 
the whole mm of the last or left hand column. (Art. S3. Obs.) 

55. Proof, — JBeginning at tlie top, add each column down- 
wards, and if the second result is tlie sam£ as the first, ike work in 
iwpposed to be right. 



l.,'^ 



u the righl hand t WbM 
Uow It Htldilioa KOT«d % 
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Note. — The object of beginning at the top and adding downwanis, ia tha) 
the Bgntda may bo taken in a different order from that in which they wen 
added liefore. Tile order being reversed, the presumption is, that any mistaks 
■which may have been made will thus be detected ; for it can liaidiy be Bup- 
posed that two mislakea eiactlj equal will occur. 

56. Second Method. — Cut off the bottom line, and find the 
Bum of the rest of the nimibers ; then add this sum and the bot- 
tom line together, and if the second result is the same as the first, 
the work is supposed to he right. 

Note. — 1. This method of proof depends on the aiiom, that the ichele of a 
qaantity is equal to (he sum of all iU parts. (Ax. 11.) 

S. Tile method of cutting off the top line, and afterwards adding it ta tha 
■am of the others, ia objectionable on account of adding the numbers In tha 
■ame order as (bey were added in the solution. (Art. 55. Note.) 

57. TMrd Mathod. — Ptom the avioanl, subtract all the given nombers hvA 
one, end if the remainder is equal tj>the number not subtracted, the work mav 
be supposed to be right. 

JVote. — This methoJ supposes the pupil fcj be aequainted with Bubtraetioo, 
before he commences this work. It is placed here on account of the con- 
venience cf having all the methwls of proving the rule together. 

SS. FoKiiK Meliod..* — Cast the 9b out of each of the given numbers sepa- 
fatdy, and place each excess at the right of the number. Then cast the 99 
out of the sum of tiiese excesses ; also cast the 9s out of the amount ; and if 
these two excesses are equal, the work may be supposed to be right. 

Note, — J. This mode of proof is based on a peculiar property of the number 9. 
For its illustration and demonstration, see Art. Itil. Prr^. 14. 

S. To cast the 9s out of a number, begin at the left hand, add the digitj 
tt^ether, and, as soon as the sum is 9 or over, drop the 9, and add the remain- 
der to the next digit, and so on. For example, to cast the 9b out of 46"aG357, 
we proceed thus: 4 and Gaie 10; drop the d and add the 1 to tJie next figure, 
1 and 3 are 3, and 6 are 9 ; drop the 9 as above. 3 and 5 are 8, and 7 an 
15; dropping the 9, we havo 6 remainder. 



59. Ex. 1. A man paid 2458 ddiars for his farm, 1G45 dollars 
for a house, 865 dollars for stock, and 437 dollars for tools : how 
much did he pay for the wliole ? 

2. A produce merchant bought 5 cargoes of com ; the first c»n- 

Qbist,— AVK. Why Bdd ihe coluinDs dwoi-a/is, instead of upi-tiisl Csi. adJUlai 
M ptoveil by any olher melhoda t 
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tained 0725 biisliels, tlie second 7208, tlie third 5047, the fourth 
12&86, and die fifth 10391 bushclsi liow many busliela did he 
buy? 

3. A tavern-keeper bought six loads of hay which weighed aa 
follows: 1725 pounds, 2163 pounds, 1681 pounds, 1908 pounds, 
2340 pounds, and 1879 pounds: what was the weiglit of the 

4. A. man gave 5400 dollars to his oldest son, to the next 4065, 
to the next 6750, to the next 8000, and to the youngest 7270 
dollars : how much did he give to ail ? 

5. A meroiiant, on settling up his business, found lie owed one 
creditor 178 dollars, anotlier 841 dollars, another 1356 dollars, 
another 2370 dollars, another 840 dollars: what was the amount 
of his debts ? 

6. The state of Mmne contains 32400 square miles ; New Hamp- 
shire, 9500 ; Vermont, 9700 ; MassachusetLs, 7800 ; Rhode Island, 
1251 ; and Connecticut, 4789: how many square miles me there 
in the New England States ? 

7. The state of New York contains 46220 square miles ; New 
Jersey, 7948; Pennsylvania, 46215; and Delaware, 2068 : how 
many square miles are there in the Middle States ? 

8. The state of Maryland contains 10755 square miles; Vir^nia, 
65700; North Carolina, 51632; South Carolina, 31565 ; Georgia, 
61683; Florida, 56336; Alabama, 64084; Mississippi, 49356; 
Louisiana, 47413 ; and Texas, 100000 : how many square miles 
are there in the Southern States ? 

9. The state of Tennessee contains 41752 ; Kentucky, 40023 ; 
Olio, 40500; Michigan, 60537 ; Indiana, 35020 ; Ilhnois, 505O6 ; 
Missouri, 70050; Arkansas, 54617 ; Iowa, I737S0 ; and Wiscon- 
Eiu, 92930 : how many square miles are there in the Western 
States? 

10. What is the whole number of square miles in the United 
Btates ? 

11. What is the sum of 7o234+41015-!-10075+l76+8835tf 
+10040? 

12. What is t.e sum of 250120+30402 + 7(350+465000+ 
10046+65045 ? 
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13. Wliat is the sum of 8o046+00045-f-4122G0+125781-^ 
40CO+273048? 

II. Wlmtistlie sura of 1500267+4508o+4652+4'780400 f 
90276+89760841 ? 

15. What is the sum of i5702125+67070420 -f 870856+ 
4230825+750642+8790845 ? 

16. What is the sum of 825700842+35620476+7800490+ 
467343+98371+6425+740 ? 

17. What is the sum of 25O3+37621+475290+1223729+ 
10671840+275600312? 

18. What is the sum of 463270+2500+7200342+10271 + 
423345+6200705? 

19. What is the sum of 8O420+7562S45+7OOI0O+85261796 
-I-4000101 + 3007002? 

20. What is the sum of 756+849+934+680+720+843 f 
657689+689876498+8045685+807266780? 

21. What is the sum of 0457+29301+824O6+7589+G348S 
+ 101364 + 46745? 

22. Add together 786, 340, 910, 403, 783, 650, 809, 670, 408, 
910, and 652. 

23. Add together 16075, 250703, 75G1, 830654, 203106, 
2537104, and 316725. 

24. Add together 256, 40, 751, 302, 75, 831, 26, 43, 621, 340, 
aod 510. 

25. Add together 493742, 56710607, 23461, 400072, 6611004, 
8999003, and 26601. 

26. Add together 629405, 7629, 31000401, 263012, 1900512, 
300217, and 13208. 

27. Add together 286013, 4016702, 1971342, 6S94680, 28045. 
and 2624302. 

28. Add together 460167, 296345, 84634123, 64205, 9673108 
and 1931456. 

20. Add together 432678902, 310046734, 2167005, 327861 
and 293000428. 



6y Google 



AnT. 60.] 



G0< To the accountant its well as tlie matliematicion, atvurocy 
»nd experttiesa in adding, are indispensable. These attainments caa 
be acquired only by freqiient exercises ia footing up long columM 
of figures. 

Note.— I. Insleadofsajin(;4and8arel3,anJ3arel4, 30. 

end 7 are 21, and 4 are 35, &c,, a slUlfvU accountant, pec- SfiOlb 

(otrraa« the addition at a glance, ^mpty pronauiicea the 23l€3 

reaulls. TbuB, four, twehe, twenty-one, ^irty-one, (4-|-6 85057 

=10,) thi-ty-seven, forty-seven, (7-|-3=10,) fifty-two, 12336 

3. When two or three figures taken t<^ethef make 10, as 4^036 

6 and 4, or 3, 3, and 5, &«., it acceleratea the process to 67084 

»dd their sum at once. A little practice will enable the 31IG7 

ttudent (o run up a long Mlumn of figures with as much 5404'2 

feciUty iJmost as he can count. 43158 

3. When the columns arc long, accountants sometimes 24034 

<et the (igure to be carried below the other figure under the 45I*S83 An>, 
column added. Thus, the sum of the first coJuoin in lim 3045 Car, 

example above being 52, set the 5 (the figure carried) be- 
low the 3. The sum of the second column being 48, set l!ie 4 below the 8. &fc 
This method saves much lime in reviewljig an operation, ami also enables ui^ 
when interrupted, to resume the process where we lell oif. 

Required the amount of each of the following examples : 



Dollars 


Dollars. 


yards. 


Pounds. 


2425 


46,519 


607,253 


421,536 


S282 


32,271 


232,012 


310,101 


2Y93 


17,436 


211,849 


797,019 


2354 


81,587 


380,436 


233,680 


4262 


28,333 


578,551 


124,^03 


9 US 


62,745 


231,349 


255,353 


2653 


23,052 


145,763 


852,057 


3424 


20,158 


605,037 


618,041 


1260 


71,232 


760,155 


100,266 


8742 


39,4G4 


357,676 


971.134 


2120 


18,643 


544,844 


536,920 


5387 


42,027 


276,232 


703,352 


aiw. 47872 


73,235 


803,383 


420,503 


Var. 46G 


24,103 


725.018 


312,87s 
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348,031 


460,375 


S63,I72 


819,652 


272,465 


841,081 


300,725 


361,723 


530,634 


239,724 


463,248 


412,381 


100,871 


763,256 


721,003 


635,403 


693,036 


437,891 


387,356 


872,545 


764,543 


825,432 


241,653 


406,223 


323,633 


285,678 


603,230 


294,867 


428,432 


310,720 


532,176 


811,236 


389,763 


403,521 


278,321 


576,037 


210,043 


687,489 


829,248 


213,744 


700,806 


324,061 


171,320 


764,368 


636.215 


530,724 


206,732 


305,216 


263,734 


623,452 


461,027 


436,720 


251,600 


487,633 


583,203 


823,284 


575,453 


200,731 


248.639 


217,436 


807,720 


803,256 


730,461 


592.301 


030,046 


731,463 


672,398 


243,702 


174,173 


379,574 


246,175 


731.445 


6'i6,245 


823,156 


928,340 


429,374 


342,734 


928,348 


731,629 


684,560 



61. Accountants often acquire the habit of adding two col- 
■nmtiB of fij,'ures at a time. The power of rapid addition is easily 
acquired, and is well worthy tiie attention of the student. Th« 
following examples will illustrate the priuciple. 

39. What is the sam of 312817+527233+141625+462418 
+2518.8+234112? 



Taking the two right hand colurans, we 
Kvy, 12 nnd 18 are 30, and 15 are 45, and 
25 are 70, and 36 are 106, and 17 are 123. 
Set down the 23 under the columns added, 
Mid carry the 1 or left hand figure to the 
column of hundreds. Proceed in the same 
manner with the other coIutdhs. 



Operation. 
312817 
527236 
141625 
462415 
251818 
234112 
Ans. 1030023 
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Art. 61.] 


ADDITION 




39 


(41.) (42.) 


(43.) (44.) 


(40.) 


(46.) 


21 22 


44 1325 


ecio 


344235 


30 13 


20 1510 


1511 


402321 


U 40 


25 1314 


1021 


141511 


13 25 


17 3141 


1115 


201250 


20 14 


50 1016 


1513 


154036 


15 11 


14 2233 


4020 


132212 


34 33 


16 1224 


1316 


181714 


13 45 


28 2415 


1233 


213025 


12 12 


11 1830 


2515 


111817 


n 20 


14 1814 


1718 


161518 


23 18 


3T 1021 


2142 


432733 


Wliat was the amount of exports 


and imports 


f the United 


States in 1840, and of sliippms in 1842? 






(«-) 


(48.) 


(49.) 


Statea. 


Eiports. 


Imports. 


Shipping. 


Maine, . Dolls. 1,018,209 Dolls. 628,702 


T. 281,930 


N. Hampshire, 


20,979 


114,647 


23,921 


Vermont, 


305,150 


404,617 


4,343 


Mas.'wiehHsetts, 


10,180,201 


16,513,858 


494,895 


Rhode Island, 


206,989 


274,534 


47,243 


Connecticut, . 


618,210 


277,072 


67,749 


New York, . 


34,264,080 


60,440,750 


518,133 


New Jersey, . 


16,076 


J 9,209 


60,742 


Pennsylvania, 


6,820,145 


8,404,882 


113,569 


Delaware, 


37,001 


802 


10,396 


Maryland, 


5,768,768 


4,910,746 


106,856 


Dist of Columbia, 


753,023 


119,852 


17,711 


Virginia, 


4,778,220 


545,085 


47,536 


North Carolina, 


387,484 


252.532 


31,682 


South Carolina, 


10,036,769 


2,058,870 


23,409 


Ceoi^ia, 


6,862,959 


491,428 


16,530 


Alabama, 


12,854,694 


574,651 


14,577 


Louisiana, 


34,236,936 


10,673,100 


144,128 


Ohio, 


991,954 


4,915 


24,830 


Michigan, 


162,229 


148,610 


12,323 


Florida, 


1.858,860 


190.728 


7,288 
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40 ADDITION. LSect. I! 

50 The appropriations of tlie Government of tlie United States, 
for 18-47, wei'e as follows: for tlie Civil and Diplomatic expenses 
4,442,790 dolls,; for the Army and Volunteers 32,178,461 
dolls. ; for the Navy 9,307,958 dolls. ; for the Post Office De- 
partment 4,145,400 dolls. ; for the Indian Departaieat 1,3G4,304 
dolls. ; for the Military Academy 124,906 dolls, ; for building 
Steiun Ships 1,000,000 dolls. ; for Revolutionary and other Pen- 
sions 1,358,700 dolls. ; for concluding Peace with Mexico 3,000, 
000 dolls.; for Light Houses 518,830 dolls.; Miscellaneoua 
540,243 dolls. What was the amount of all the appropriations? 

63. It may sometimes be convenieat for the learner, as well 
as gratifying to his curiosity, to be able to add numbers expressed 
by the Koman Notation. 

51. A man paid MDCCCLXXXIII dollars for a farm, 
DCCXXIIII dollars for stock, and CCCLXVIIII dollars for 
tools : how lauch did he pay for all '? 

Beginning at tic right hanil, we proceed thus; Operalion. 

four Is and four Is arc eight, and three la mate MDCCCLXXXIII dolla, 
elav6ii,whichi9equiiltotwoV3andI. Weset DCCXXIIU d,Jla. 

down the I, and adding the two Va to one V CCCLXVIIII dolls, 

makes fifteen, which is equal to X and V. Set- MMDCCCCLXXVI dolls, 
ling down the V, wo count in the X with the 

other Xs, and find they make seven Xs or teventy, which is eipreaseJ by L 
and XX. We set down Ihe two Xs, and aJding the L to the other La, it 
makes three Ls, or one hundred and fifty, which is expressed by C and L, 
Setting down the L, aJid counting the C with the other Cs, we have nine C» 
or nine hundred, wliich is exprsEsed hy D and CCCC. We set down the fou: 
Ch, and counUng the D with the other Ds, it makes three Ds or fifteen hun. 
dred, which is expressed by M and D. We set down the D, and adding th: 
M to tha other M, we have two Ms, which we set down on the left of the other 
letters. Hence, 

63. To add numbers expressed by the Eoman Notation. 

Beginning at the right hand, count all lite letters of each kind la. 
gether ; set dovm the result, and carry on tJw principle that Jive la 
taake me V ; two Vs, one X ; Jive Xs, one h, &c. 

Oes. The teacher can extend the eieidses in the Roman Notation aa fai 
as ha may deem it expedient. A single example is sufficient to illustrate th» 
prindple, and to show that the Roman is f;really inftinor to the Arabic method 
bi ita adaptation to basioefli calculatians. 
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SUBTRACTION. 



SECTION in. 

SUBIRACTION. 

Art. 65. Ex. 1. A merchant bouglit 37 bairels of flour, and 
ftfierwards sold 12 of them : how many barrels had he left '! 

Soluiioji. — 12 barrels from 31 barrels leave 25 barrels. 

Ans. 25 barrels. 

Obs. It will be perceived, that the object in this eiainplc ie to find Ihe dif- 
JereHte between two numbers 

66. The ^iroccs'! of faidin<i ilit ifiJ}i.Tmce between hm numhers 
IS called Slbtraction 

The difference or the ansv>et to the question, is cilled the 
Remainder 

Obs. 1. Tlie number to be suhtrauteJ is sometimes called the stJ^irnhend, 
and the numliet Iron) which it is sulitracted the mitivenJ 

2. Sulitriictioii, it will be perceived is the tnvrte of addition ^JdiQon 
unilts two or more numbers into one singk number, BUbtrattion on the other 
hond, seinTiiUs a number into lu«i parls. 

3. When the given ntunbeis are of the same denomination, the operation is 
called Simple Saitracliea. (Art. 50. Obs.> 

Ex. 2. What is the difference between 5364 and 9387? 

Write the less number under the greater. Operation. 
units under unila, tens under tens, &c. Then, 9387 

beginning at the right hand, proceed thus : 63fl4 

4 units from 7 units leave 3 units. Write 4023 Mem. 

the 3 in the units' place, under the figure subtracted. C tens 
from 8 tens leave 2 tens ; set the 2 in tens' place. 3 hundred 
fiom 3 hundred leave hundred ; we therefore write a cipher in 
hundreds' place. 5 thousand from 9 thousand leave 4 thousand; 
set the 4 in the thousands' place. The answer is 4023. 



li ihe openUon wLlid T 
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43 SUBTRACTION. [SecT. III. 

67. It will be observed, that we subtract units from ^nili, 
iem from tens, &c. ; that is, we subtract figures of the same order 
from each other. This is done for the same reason that we add 
figures of the same order to each other. (Art. 51.) 

Obs. The !ess number is wtitlen vmter the greater, si.nply for canvenicnc* 
in sublracling ; and units are placed under vnils, lens unJer fciis, &x., to avoid 
noElakes which might occur from taking different onlerB ftom each other. 

68. It often happens that a figure in the lower number 13 
l<i!rger than that above it, and consequently cannot be taien 
from it. 

Ex. 3. What is the difference between 94 and 56 ? 

Analytie solution. It is manifest that we cannot take 6 

94^80+14 units from 4 units, for 6 is larger than 4, 

60 = 50+ 3 To obviate tliis difficulty, we may take 

Rem, 38^30+ 8 1 ten from the 9 tens, and uniting it 

with the 4 units, the upper namher will become 8 tens and 14 
units, or 80+14. Separating the lower number into the parts of 
which it is composed, it becomes 5 tens and units, or 50+6, 
Now, subtracting as in the last example, 6 from 14 leaves 8, 50 
from 80 leaves 30. The answer is 30+8, or 38. Or, we may 
ejmply take 1 ten from the D tens, and adding it, mentally, to the 
4 imits, say 6 ft-om 14 leaves 8 ; set the 8 under the figure sub- 
tracted. Then, having taken 1 from the 9 tons, we have but 3 
left, and 5 from 8 leaves 3. The answer is 38. 

Proof. — 38+56=94; that is, the sum of the remainder and 
smaller niunber being equal to the larger, the answer is right. 
Hence, 

69. When a figure in the lower number is larger than that 
above it ; take 1 from the next higher order in tl:e upper number, 
and add it to the upper figure ; from the sum subtract the lower 
figure, and diminishing the nest upper figure by 1, proceed as 
before. 

Obs. 1. The process of Inking mic from the next higher order and adding it 
to the figure from which the subtraction is to be made, is coiled banoicing Im 
It ie the reverse of carrying. 

>tntt Oem each ottm I Wliy DM Mb 
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Arts. 07~71 . | uaction. 43 

2. This method of borrowing, it will be seen, Joes not B.ffer.t the diffenrna 
tetween the two given numbers; for, it is simply traiisposiog a part of ona 
orJer to another onier in the same number, which, it is obvious, will neilhsi 
* lertnse nor diininuK iU iiidue. 

3. It may be aaltetl, how can we lake nne from the figure in (he neM nigher 
nrder, when that figure is a ciphEr ? How can not/iing lend anything, and how 
can lilting be diminislied by one 7 The explanation of this apparent contra- 
diction is this ; when the next fignre is a cipher, we go to the next highe/ 
column Etiti, and take one, which, aclJed to the figure in the neit lower order, 
makes ten; we tlien lake one from the ten and add itio the upper figure, anil 
proceed as before. 

70. There is another method of harrowing, or rather of pay- 
ing, ivhioh, though perhaps less philosophical than the preceding, 
is more convenient in practice, especially when the figures in the 
nest higher orders are ciphers. Thus, la the last example, adding 
10 to the upper figure, it becomes I-l, and f> from 14 leaves 8. 
Set down the 8 as before. Now, instead of dimmishing the next 
upper figiu-e by 1, if we add 1 to the next figure m the lower 
number it becomes 6 tens ; and 6 from 9 leases 3, ivMch is the 
same as 5 from 8, The answer is 38, the same as before. Hence, 

1 1 . When a figure in the lower number is larger than that 
above it, add 10 to the upper figure, and to compensate this, add 
1 to the next left hand figure in the lower number. 

Oks. 1. This method of borroToing depends on the self-evident principle, 
that if any two numbers are eqiuiUi/ increased, their difference will not be 
alleied. That the two given numbers are equally increased by this process, 
IS evident from the fact that the 1 adJed to tlie lower number is of the nest 
superior order to the )0 added to the upper number, and is therefore eiyial 
to it, (Art. 35.) 

S. The reason that we borrow 10, instead of 8, or 12, or any other number, 
is because the radii of the system of Aralric notation, is 10. (Art. 3G. Note, 
1.) If the radix of the system were 8, it would be necessary to borrow 8; 
if 12, it would be necessary to borrow 12, &c. 

3. On account of borrowing, the learner will percdveit is always necessarj 
to te^ to subtract at the right hand. 

Es. 4. A man bought a house for 23000 dollars, and sold it for 
B1128 dollars : how much did he lose by his bargain ? 
Operation. Proof. 

Cost 23006 dolls. 21128 Less number, 

Rec'd. 21128 dolls. 1678 Remainder. 

Am. 1879 dolls. 23006 Larger number. 
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•4 SUBTKACTION. LbEOT. Ill 

72. From the preceding Ulustrations and principles we derivu 
ilie followiug 

GENERAL RULE FOR SUBTRACTION. 

I. Wrile the less nunJjer -inder ike greater, so thai units maf 
ttatid under units, tens under fens, (£-c. (Art. 67, Obs.) 

II. Beghwdng at the right hand, subtract each figure in the lower 
number from the figure above it, and set the remainder directly 
under the figure subtracted. (Art. Vl. Obs. 3.) 

III. When a figure in the lower number is larger than, that aimv 
it, add 10 to the ujtpcr figure ; then subtract as before, and add 1 
to the next figure in the lower number, or consider tlie next up^r 
figure 1 less than it is. (Arts. 69, 71. Obs. 1, 2.) 

73. Proof. — Add Hie rrnnaivder to Uie smaller number ; and 
if the sum is equal to tlie larger number, the work is right. 

Obs. This method of proof depends opan the prindple, that the difference 
between two numbers being added to t!ie Uss, tlie siim must be eq^ud to the 
greater. For, the difference and tlie leas nlunber ore the two parts into wliich 
the greater is separated, and the whole a quantity is equal to the siun of all 
iisparls. (Ax. U.) 

7 4. Second Method. — Subtract the remainder from the greater 
of the two given numbers ; and if the difference is equal to the 
less number, the work is right. 

7&, TMrd MeUtod. — Cast the 9a out of the larger number, and place the 
eieess at the right. Nest, cast the 05 out of the sniEdler number, and also 
out of the remainder; (hen cast the !ls out of the sum of these two excesses, 
and ifthis last excess is the same OS the excess of the larger number, the work 
may be supposed to be right. Thus, 

Ex. 5. Prom 7843 Excoeb of 9s in the greater number is 4 
Take 5(ire " " " less " is 5 ( 

Rem. SlfiS " " " remainder is 8 J Now,e+5=13, 
and theeicessof9Bin ISisd.thesEuneoa that of the greater numlier. 



nf ^, or 13, or any other number} Whf rln you begin In snbtcaci nl ibe right hand 
73. How Is mblraclioii proved 1 Obs. Upon who( piioclpla does this method of proof d*- 
pead 1 Cad anblractloa tw proved l>y any other metbodA 1 
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Arts. 72-76.] sobteactiojj. 45 

Nile. — This method of proof dcpcnde on the same property of the nuniher 
y, as thai ill adiiition. (Art. 58. Note.) For, since the sum of the smaller 
nv.mber pntl renuiinder is equal to the larger number, it foHows liiat the 
ciRess of 9g in the larger number most be equal to the excess of Os in tha 
remainder and smaller number together. 



76. E.T. 1. A merchant bought a ship for 35270 dollars, and 
sold it for 42305 dollars : how much did hemalie by his bargain ? 

2. A miller bought 48235 bushels of wheat, and ground 172.')1 
bushels of it : how many bushels had he left ? 

3. A speculator laid out 50000 dollars in wild land, and after- 
wards sold it at a loss of 19046 dollars : how much did he get for 
Lis land ? 

4. A man owning a block of buildings worth 155265 dollars, 
keeps it insured for 109240 dollars ; how much would he lose in 
case the buildings should be destroyed by fire ? 

5. The distance from the Earth to the Snn is 95000000 of 
miles ; the distance of Mercury is on!j' -37000000 : how far is 
Mercury from the Eartli ? 

6. The imports of Massachusetts in 1S40, were 16,513,858 
dollars, the exports were 10,180,201 dollars; what was the ex- 
cess of her imports over !ier exports ? 

7. The imports of New York in 1840, were 60,440,750 dol- 
lars, the exports were 34,264,080 dollars : what was the excess 
of her imports over l\er exports ? 

8. The imports of Pennsylvania in 1840, were 8,464,882 dol- 
lars, the exports were 6,820,145 dollars i what was the excess of 
ner imports over her exports 1 

0. The imports of South Carolina in 1840, were 2,058,870 
dollars, the exports were 10,036,769 dollars: what was the ex- 
cess of her exports over h^r imports ? 

10. The imports of Alabama in 1840, were 574,651 dollars, 
tlie exports were 12,854,694 dollars : what was the excess of hoi 
exports over her imports ? 

11. llie imports of Louisiana in 1840, were 10,673,190 dol- 
lars, the exports were 34,236,936 dollars; what was the excess 
of her exports over ' 
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IC SUBTRACTION. [SeCT. IIL 

12. The tonnage of the United States in 1842, was 20&985T. 
n 1846 it was 2500000 : what was tlie increase in 4 yea.-^? 



13, 
From 253^60 
Take 104523 

16. 9876102—1050671. 

17. 4006723—5001. 

18. 3601900—1000000. 

19. 5317004—3565. 

20. 1000000—456321. 

21. 2035024— 27040. 

22. 45563075—460001. 

23. 67030001-300452. 

24. 73256300 — 436020. 

25. 56037431—735671. 

26. 802004-10—250. 

27. 06531768—873625. 



14. 



15. 
64903670 
462702 504089 

28. 10000000— 999909. 

29. 99099999—100000. 

30. 63567000—438567. 

31. 40600056-7632. 

32. 56409260—1057245. 

33. 20030000 — 72534. 

34. 83175621—5256360. 

35. 70301604—250041. 

36. 60060376—6849005. 
87. 34200591—8888888. 

38. 87035702—753017. 

39. 95246300— 



40. From 6764+3764 take 6600+2430. 

41. From 2890+8407 talie 4251+3042. 

42. From 7395+4036 take 8297+1750. 

43. From 8404+7296 take 3201—1562. 

44. From 6008+9270 take 5136—2352. 

45. From 9234+6850 take 9320—4783. 
40. From 8564—2573 Uke 4431—1735. 

47. From 7284-5362 take 6045—5729. 

48. From 9561 — 4680 take 7352—6178. 

49. From 8630—1763 take 2460+1743. 

50. From 7561-2846 take 1734+2056. 

51. From 9687—3401 take 3021 + 1754. 

.52. Aman having 55000 dollars, paid 7520 dollars forahouse, 
8260 dollars for furniture, 2375 dollars for a library, and in- 
vested the balance in bank stock ; how much stock did he buy ? 

53. A gentleman worth 163250 dollars, bequeathed 15200 dol- 
lars apiece to his two sons, 16500 dollars to his daughter, and to 
his wife as much as to hia three children, and the remainder to » 
hospital : how much did hia wife receive, and !iow much the hos- 
pital? 
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Arts. 76, 77.J aUBm actios. 47 

64. A man bought three farms ; for the first be paid 5280 dd- 
Jars, for the second ,S58o, and for the third as much as for the 
first two. He afterwards sold them a!i for 15280 dollars: did he 
make or lose by the operation; and how m«cli? 

55. What number is that, to which 3425 being added, the sum 
will be 175250? 

56. A man being asked how niiich he was worth, replied, if 
you will give me 325263 dollars, I shall have two millions of dol- 
lars : how much was he worth ? 

57. A jockej' gave 160 dollars for a horse, and meeting an ac- 
quaintance swapped with him, giving 37 dollars to boot ; meeting- 
(mother, he swapped and received 28 dollars to hoot ; he finally 
swapped again and gave 78 dollars to boot, and then sold his last 
horse for 140 dollars: how much did he lose by all his bargiiins? 

58. A speculator gained 3560 dollars, and afterwards lost 2500 
dollars ; at another time he gained 6283 dollars, and then lost 
3450 dollars : how much more did he gain than lose ? 

59. A man bought a house for MDCCCCXXXVII dollars, and 
Bold it for DCXVIIII dollars less than he gave : how much did 
he sell it for 1 

We perceive that the IIII in the lower number Operation. 

cannot be taken from II in the upper numhor; MDCCCCXXXVII dolls 
we therefore borrow a V, which ad.lei] to the II, DCXVIIII ciolls 

makes IIIIIH; then IIII from IIUIII, loa-ves ' Anr,. MGCCXVIII ciolls 
III, which we set ilown. Now eince we hare 

liorroweil the V in the upper number, there are no Vs left from whidi wo can 
take the V in the Eower number. We must therefore borrow an X ; but X is 
equal v> VV ; and V from VV leaves T, which we set Jown. Having bor- 
roweil an X ftom the upper number, there are but XX left, and X from X X 
leaves X. C fnim CCCC leaves CCC. D from D leaves nothing. And 
nothing from M leaves M. Hence, 

?T. To subtract numbers eipresseJ by the Romnn Notalion. 

Write Ue kss nnml/cr under the greaieri then, bfsinnin^ at the right h/ind, 
tcke the mmher in He lower line from thai expressed by Ike same letters in the 
upf 9 tine, and wi the remainder bel/ne. IJ &e iviwiber in tHe loiner line is 
larger than thai expressed 67/ Uie same letters in tie upper line, bomni n letter 
neict higher md add it ta the numier in He nj^ter line ,- then soMracl. as ie/are, 
tbserving to pay jvhen yim bamnn as Ml ^iMractien 0/ figures. (Art. 13.) 

Obs. Other examples expressed by the Roman Notation, con be luMad b* 
the teacher, ifJeemed expedient. 
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SECTION IV. 

MULTIPLICATION. 

Art. 79. Ex. 1. Wliat will 3 melons cost, at 15 cents apiec« ? 
Analysis. — If I melon costs 15 cents, 3 melons will cost 3 tim^s 
15 ceots; and 3 times 15 cents are 45 cents. Ans. 45 cents. 

2. What will 4 sleigbs cost, at 21 doi'lars apiece? 
Analyds. — Reasoning as before, if 1 sleigli costs 21 dollars, 4 

sleighs will cost 4 times as mitcli; and 4 times 21 dollars are 
S4 dollars. Ana. 84 dollars. 

Obs. It a obvioua that 3 times 15 cents is *he same as 15 cenls-[-15 cent* 
-|-I5 cents, or 15 cents aJJed to itself 3 times ; and 4 times 31 dollars is tha 
Kame as 31 <ioU3.-f-31 dolls.-fSl daTls.-{-31 dolls., or 31 dollars added to iteelf 
4 times. 

80« This repeated addition of a number or quantity to itself, is 
called Multiplication. 

The number to be repeated, or multiplied, is called the Multi- 
plicand. 

Tlie number by which we multiply, is called the multiplier; 
and shows how many times the multiplicand is to be repeated. 

Tlie number produced, or the answer to the question, is called 
the product. Thus, when we say, 8 times 12 are 96, 8 is the 
multiplier, 12 the multiplicand, and 96 the product. 

81. Tlie multiplier and multiplicand together are often called 
factors, because tliey make ox produce the product. 

Obs. 1. The term fador is derived from a Latin word which agnifies as 
agenl, a <toer, ot produrer. 

3. When the multiplicand denotes things of one denomination only, the op* 
intion is culled Simple MvUiplicalion. 

QuBBT.— BO. What is mnlUpllcatlon? Wlial Is the nombei to be reppalea isllsdl 
tVhal Ibe nnniberbjuhlch we mnltiplyt Whnt doe: the inulti)i:ier show? WliiU It 
tt» numbet ptuduced cnliedt S!. What are Itie inuUlpUeind and moltiiiUEt Ki|*llwi 
MUad T Wby 1 Obi. Wliat does Ibe teao tilCIH ^c>dfy t 
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Arts. 79-82.] 
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serving the following particulars. 

1 . The scleral ceEulta of mutt^lying b; 10 are tbimcd by simpl; adding a. 
to the figure that is to be multiplied. Thus, 10 times S are 30, 10 times 



id 0, alternatelj. Thus, 
formed by repeating the 



3 are 30, &c 
9. The results of multiplying by 5 

i times 1 are 5, 5 times 2 are 10, 5 times 3 are 15, 

3. The first nine results of multiplying by U a' 
figure lo be muttiplieil. Thus, 11 times 3 are ^; ll times .i are ^, eic. 

4. In the BuccesBiye results of multiplying by 9, the right band figure regu- 
larly decreases by I, and the left hand figure regularly increases by I. Thus, 
9 times 3 are 18] 9 times 3 are 27; 9 ^mes i are 36, &c. 

82> Multiplying by I, is taking the multiplicand once: tbus, 

4 multiplied by 1=:4. 

Multiplying by 2, is taking the multiplicand /loice : tbus, 2 times 
4, or 4+4=8. 

Multiplj'ing by 3, is taking the multiplicand Ihree times ; thus, 
3 times 4, or 4-f--i+4=l!i, &c Hence 
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50 MULTIPLICATION. [Sect. IV 

MulUplt/ing hy any whole number, in taking the multiplicand at 
wiany times, a» there are units in the mMlilpUer. 

The application of this principle to fraetiaiMl miJtipliers will 
be illustrated under fractions. 

Obs. 1. From the deliiution of multiplicalion, it is manifest that iksprodiat 
i«oflhe saiaekiiid or deiurmmaliB'ii as the multiplican J ; far, repeali-ng a niia- 
ber ai quantity Joes iiM alter its nature. Thus, if we repeat dollars, the; are 
sUJi doliais ; if we repeat ynr^, they are siiS j/iij-ite, &c. Coneequently, i.'tbs 
mnltipHcanU ia an nbdract 'miTo/ier, the product will be an nhtTocl nuniier ; if 
tJMiM«(,' the product will be money ; if iaTrsfa, barrels, Sec. 

9. Every mvUiptier is to be consiilereii an aislracl iiwiiiber. In familiar 
language it is sometimes siud, that the price multiplied by the n-dghi will pve 
the value of an article ; and it is often asked how much 35 cents multiplied by 
35 cents, Slc, will produce. But these are abbreviated eipressians, aniJ are 
liable to convey an erroneous idea, or rather no idea at alL If taken literally, 
they are absucci ; for multiplication is rcpeaiiiig a number or quantity a certain 
liumAef of times. Now to say that the price is repeatett as many times as the 
^ven quandty is heavy, or ^lat 35 cents are repeated 25 cents times, ia non- 
sense. But we can multiply the price of 1 pound by a number equal to the 
number of pounds in the ifeighl of the given article, and the product will be 
the Talue of the article. We can also multiply 25 cents by tlie mmjh&t 35 ; 
that is, repeat 25 cents 35 times, and the product is 635 cents. Construed in 
this manner, the multiplier becomes an aislract mtmber, and the eipreasions 
have a coneietent meaning. 

Ex, 3. What will 6 houses cost, at 2341 dollars apiece ? 

Write the uumbers on the slate as Opm-ation. 

in the margin, and beginning at the 2341 Multiphcand 

right hand, proceed thus : 6 times 1 6 Multipher, 

unit are 6 units ; write the 6 under the Ans. 14046 Dollars, 
figure multiplied. Ij times 4 tens are 24 tens ; set the 4 or right 
hand figure under tbe figure multiplied, and carry the 2 or left 
JiBiid figure to the next product figure, as in addition. (Art. 53.) 
6 times 3 hundreds, are 18 hundreds, and 2 to carry make 20 hun- 
dreds ; set the under the figure multiplied, and carry the 2 ta 
the next product as before, 6 times 3 thousands are 12 thou- 
sands, and 2 to cany mate 14 tliousands. Since there are no 

muil every muIllpUer Im coiuldandl Cu 
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Art, Stt.j MULTIPLICATION, 51 

more figures to be multiplied, set down the 14 in full as in addi- 
tion. (Art. 53. Obs. 1.) The product is 14046 dollars. 

83. Tlispmduct of amy two numbers mill be the same, which- 
ever factor is taken for the multiplier. Thus, 

If aa. orchard contains 6 rows of trees, and » * * s * « * 
eaoh row has 7 trees, as represented by the ******* 
Etars in the margin, it Is evident the whole ******* 
number of trees is equal eitlier to the number ******* 
of stars in a horizontal row repeated Jive limes. ******* 
or to the number of stars ia a perpendicular row repeated sev^ 
times, viz: 35. For, 7X5=35, also 5X7=35. 

Obs. 1. It is mora conienient and thercfiirfl customary to jdace the larger nato- 
ber for the multiplieand, and the jmoMcr for the multiplier. Thus, it is eaiaet 
to multiiJy 8468945 by 3, than it is to multiply 3 by 8468946, but the product 
noBld be the same. 

Ex. 4. What will 237 coaches cost, at 675 dollars apiece ? 

Sinceit is not convenient to multi- Operalkm. 

ply by 237 at once, we multiply first 675 Multiplicand, 

by the 7 units, next hy the 3 tens, 237 Multipiier. 

then by the 2 hundreds, and place 4725 cost 7 coaches, 

each result in a separate line, with 2025* cost 80 " 

the first figure of each Jine directly 1350** cost 200 " 
under that by which we multiply. 159975 cost 237 " 
Finally, adding these results togeth- 
er, units to units, &c., we have 1599'15 dollars, wliich is the wbola 
product required, (Ax. 11.) 

iVote. — when the multiplier containa more than ime figure, the several pro- 
duets of the multiplicand into the separate figures of (he multiplier, are called 
partial products. 

Obs. 3. The reason for placing the first figure of the several partial producla 
under the figure by which me multiply, is to bring the same ord^s under each 
«;het, and thus prevent mistakes in adding them together. (Art. 51.) 

3. The severat partial products are added together fiir the iibvious purpou 
of finding the K&itle product or answer required. (Ai. 11.) 
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84. The principle of carrying the tens in multiplication is tha 
■ame as in addition, and may be illustrated in a similar maimer. 
(Art. 53.) Thus, 

Ex, 5. 0382 Mult'd. Or, separating tlie multiplicand into 

7 Blult'r, tlie orders of which it is composed, 

U=units, 0382 = 0000 + 300 + 80 + 2, 

50*=tens, and 9000X^ = 63000 

21**=hunds. 300X7= 2100 

63***=thou. 80X7= 560 

65674 Product. 2x7 == 14 
Adding these results together, we have 65674 Am. 

Obs. The leaEOn for always te^niDg to multiply at the right hand of th» 
multiplicand, is that we may cany the tens as we proceeit ia the operation. 

85. From this illustration it will be observed that units mul- 
tiphed into units produce units ; tens into units, or units into tens, 
produce tens ; (Art. 83 ;) hundreds into units, or units into hun- 
dreds, produce hundreds, &c. Hence, 

86« WTien, units are multiplied into any order whatever, t/u 
product will always he of the same order as the other figure. 
And universally, the product of any two integers is of the ordet 
next leas than tfiat denoted by tlie sum of l/ie orders of the tv>o given 
figures. Thus, hundreds into (ens produce thousands, or the 4th 
order, which is one less than the sum of the two given orders. 

Ohs. When the muttiplier contains more than one figure, it is cuaWmary (a 
begin to raullipiy wiih its unila' figure. The result however will be the samo, 
if we begin with its hundreds or any other order of the mulliplier, and placs 
the first figure of the partial products, bo that the same orders shall stai^ 
nndei each other. 

First Operatim. Second Operation. 

1357 1357 

3574 8574 

4071 4071 

6785 6785 

9499 9499 

54S8 5428 

4849918. Prod. 4840918. Prod. 
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Ex. 0. Wliat is the product of 5G90 into 3008 ? 

After multiplying by the 8 units, we next Operatwn 
nuiltiply by the 3 thousands, suice there are no 5O0O 

tens nor hundreds in the multipher, a.id place 3008 

the first figure of this partial product uader tlie 45520 

fig\ire 3 by whicli we are multiplying. 17070 

17115020 -4ns. 

87. From the preceding illustrations and principles we de- 
rive tjie following 

GENERAL RULE FOR MULTIPLICATION. 

I, When the multiplier contains but one figure. 

Write the multiplier under the imtltiplicand, units under ttnils, 
tens under tens, dx. (Art. 83. Obs. 1.) 

Begirt at the right hand and multiply each figure of the mul- 
tiplicand by the multiplier, setting down the result and carrying at 
in addition. {Art. 84. Obs.) 

II, When the multiplier contmns m^re than one figure. 
Multiply eacit figure of the multiplicartd by each figure of the 

multiplier separately, beginning with, tlie units, and write tlie par- 
tial products in separate lines, placing tlie first figure of each line di- 
rectly under the figure by ivhich you multij^ly. {Art. 83. Obs, 2.) 
Finally, add tlie several partial products toyeUier, and tlie mm 
will be the whole product. (Art. 83. Obs. 3.) 

88. Proof. — Multiply the vittltiplter by the multiplkajid, 
and if the product thus obtained is the same as the other product, 
the work is supposed to be right. 

Obs. This mcIhoiJ of proof depenils upon the principle, that the product of 
any two numbers is the anniB, whichever is Eaken foi the muldpiiGr. (Art. B3.) 

89. Second Method. — Add the multiplicand to itself as many 
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54 MULTIPLICATION. [Sect. IV 

times as there are units in the multiplier, and if tlie amount ob- 
tained is equal to the product, tlie work is right 

Nate. — When the mulcipliflr is smaU, this ia a very co d f p oof. 

90. Third Method.— C&&t the 9s out of tb m It pi d nd 
multiplier ; multiply their remainders togetl a d aal f, ths 
9s out of their product, set down the exc tl t the 

93 out of the answer obtained, and if this ex b th ame aa 
that obtained from the multiplier and multiplicaDd, tlje work nuw 
be considered right. 

Ex, "7. Multiply 665 by 356. 

Operation. Proof. 

665 The excess of Os in the multiplicand is 1. 
356 " " Os " multiplier is 5. 

3390 7X5=35; and the excess of Ss is 8. 
2825 
1695 
Prod. 201140. The excess of 9s in the Ans. is also 8. 
01» Fourth Method. — Divide the product by one of the fac- 
tors, and if the quotient thus arising is equal to the other factor, 
the work is right. 

iVote. — This method of proof supposts the lenrncr to be acquainted Willi 
division before he commences this worit. (Art. 57. Note.) It is simply re- 
versing the operation, and must obviously lead us bacli lo the number witfi 
which we started ; for, if a number 18 both multiplied and divided by the sama 
number, its value will j.ol lie altered. (Ai. 9.) 

92. P(/!4M;Mi«;.*— First, cast the 1 Is out of the multiplicand and multi- 
plier; multiply their remainders together, cast the Us out of the product, and 
Bet down die excess; then cast the I Is out of the answer obtained, and if ths 
excess is the same as that obtained from the multiplier and multip^j;anci, ihi 
work is right. 

iVnte.— 1. This method depends on a peculiar property of the number U 
F rth d pm a d u n, see Art. Itil. Prop. 18, 

2 T as h u a numb begin at the right hand, mark the alter 

na figure th n tr m h urn h figures majfeed, increased by II if 

nssrykthu h n rked, anil the remainder will be lh< 

ei aa eq ir Th is out of 3!H7.^025, mark the allep 

note figu beginn n a h ngh hand, 39475035, then the inni of 

a » — C m be vert by bdv oUibj melhods I 

* LMlis'i Fhiloiopfav of ArlihnHiia. 
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S4-0-f-7+9=21. Aiain, the sum oflhe others, vii: 3+5-1-4+3=14. Now 
£1— i4=7, the exce^ of lis. 

Or, 03 soon as the sum is 11 or over, we may drop the II, and add the re- 
mainder to the nejt digit. Thus, 5 and 7 are 13; dropping Ihe II, 1 and 9 
are 10. Again, 3 and 5 are 7, and 4 are !1; drop the 11, and there are 3 left. 
Now, 10—3=7, the Bwne ciccss as hefore. 
Ei. 8. MuWply 237956 by 3793. 

Operal,um. Proof. 

33795() Excess of lis is 4, ) Now, 4X10=40; the eiceas of 1 1. 
37-28 " " 10. J in 40 is 7. 

ins. 89709yy(iy Excess of I Is in the answer is also 7. 



t PRACTICE. 

93. Ex. 1. What will 435 acres of land cost, at 57 dollars 

2. What cost 573 oxen, at 63 dollars per head ? 

3. What cost 1260 tons of iron, at 45 dollars per toa ? 

4. If a man can travel 248 miles in a day, how far can he 
travel in 365 days ? 

5. If an army consume 645 pounds of meat in a day, how 
much will they consume in 115 days ? 

6. If 1250 men can build a fort in 208 days, how long would 
it take 1 man to do it ? 

7. How many rods is it across the Atlantic Ocean, allowinij 
B20 rods to a mile, and the distance to be 3000 loiles ? 

8. What is the product of 463X45 ? 

9. What is the product of 348 X 62 ? 

10. What is the product of 193 X 86 ? 

11. Wliat is the product of 7.'JX42X56? 

12. What is the product of 7198X216? 

13. 31416X175. 22. 8320900x1328. 

14. 8862X189. 23. 17500x732. 

15. 7071X556. 24. 15607x3094. 

16. 93180X4455. 2o. 7422153X468. 

17. 40930X779. 23. 9264397X9584. 

18. 12345X086. 27. 4687319X1987. 

19. 4648IX936. 28. 9507340x7071. 
20 16734x708. 29. 39948123x0007. 
21. 7575X7575. 30. 73885246x6079. 
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81. 57902408X5008. 37. 58rG371SX6V54. 

32. 57002468X5080. 38, 'J30841G3X7584. 

33. 57902403X5800. 33. 144X144X144. 

34. 12481032x1509. 40. 3851x3851x3851. 

35. 73068025X1386. 41. 79004451 X764094 

36. 92948789X7043. 42. 89548050X972800 

CONTRACTIONS IN MULTIPLICATION. 

94. The general rule is adequate to tlio solution of all exain< 
pies that occur in multiplication. In many instances, iiowever 
oy the exercise of judgment in applying the precedbg principles, 
the operation may be very much abridged. 

95. Any number which may be produced by multiplying two 
or more numbers together, is called a Compitdte Niimher. 

Tlius, 4, )5, 21, are composite numbers; for 4=2x2; 15— 
6X3; 21=7X3. 

Obs. I. The fadors which, being multiplied together, produce a compcale 
number, are sometimes CHllec! the ci>i:ip(me>d parts of the numlier. 

3. The process of finding the factors of which a ^ven number is compMed 
ia called resolving the mmiicr intofadan. 

Ex. 1. Resolve 9, 10, 14, 22, into their factors. 

2. What are the factors of 35, 54, 56, 63 ? 

3. What are the factors of 45, 72, 64, 81, 96 ? 

96. Some numbers may be resolved into more than two fae- 
tors; snA a\so into different sets of faetws. Thus, 12=2X2X3; 
aiso 12 = 4X3 = 6x2. 

4. What are the different factors and sets of factors of 8, 16, 
18, 20, 24? 

5. What are the different factors and sets of factors of 27, 32, 
36, 40, 48 ? 

96. a. We have seen that the product of any two numbers ia 
the same, whichever factor is taken for the multiplier. (Art. 83.) 
In like manner, it may be shown that the product of any lliTee or 

lomeHmescnUedl Whalia meant bjrasolringannniherinloftcUTBl 00. Are mimhen 



6y Google 



Akts, 94—97.1 MuLTiPMcATroN. 57 

tPMre factors will be tlie same, in wliatevcr order tbey are multi- 
filied. For, the product of two factors may be considered as mit 
number, and this may be taken either for the multipbcand, or the 
multiplier. Again, the product of three factors may be consid- 
ered as one number, and be taken for the miiltiplicand, or the mul- 
tiplier, fc. Thus, 24=;3>c 2X2X2=8X2X2=12X2=6X4— 
■*X2X3=SX3. 

Case 1. — Wlieit the multiplier is a eompoiite numher. 

6. What will 27 bureaus cost, at 31 doilara apiece ? 
Analysis. — Since 27 is tliree times as much as 9 ; that is, 27=9 

X3, it is manifest that 27 bureaus will cost three times as much 
fcs 9 bureaus. 
Operatitm. 
Dolls. 31 cost of 1 B. Having resolved 27 into the factors 

9 9 and 3, we find the cost of 9 bureaus, 

Dolls. 279 cost of 9 B. then multiplying that by 3, we baya 

3 the cost of 27 bureaus. 

Do51s.i37 cost of 27 B. 

7. What will 36 oxen cost, at 43 dollars per head 1 
Solution. — 36=9X4; and 43X9X4=1548 dolls. Ans. 

Or, 36=3X3X4; and43x3x3x4=1548dol!s. Ans. Hence. 

97. To multiply by a compoiate number. 

Resolve the multiplier into two or more factors ; multiply the 
Knultjpliaaid hif one of these factors, and this product hy another 
factor, and so <m till ycm have mnltipUed by all the factors. The 
last jyroduct will he lite atism^ required. 

Obs. The faders into wMoh a number may bs resotred, must not be con- 
IbumJed with Uieporij into which it maybe separated. (Art. 53.) The Ibrmet 
tidie relerence to multiplica^n, the latttte to additiaa; thnt \B,facliyrs latistba 
midUplied together, but pa^ts mast be added together to produce the ^ven 
nomher. Thus, 5S may be rcsolviid into two fadors, 8 and 7 ; it may be Bep- 
tratcd into two jiarls, 5 tens or 50, and 6. Naw, 8x7=56, and 50+6=56. 

8. What will 24 horses cost, at 74 dollars a head? 
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9. What cost 45 hogsheads oi tobacco, at 128 dollars a hog» 
lead"? 

10. Wiat cost 54 acres of land, at 150 dollars per acre? 

11. At 118 shillings per week, how much will it cost a ieaulj 
to board 49 weeks? 

12. If a maa travels at the rate of 373 miles a day, how fai 
will he travel in 64 days ? 

13. At 163 dollars per toa, how much will 72 tfflis of lead cost? 

14. What -ost 81 piece- of broadcloth at "45 shillings apiece^ 

15. What ost 84 ar ia„ at J84 dollars ap ec 

Case II — Wkmi he Ujler s I le ih t pke s annexed to it. 

98. It IS a luidanwital p nc pie of notat on that each re- 
moval of fig ire one place to a ds the left nc eases its value 
ten tirnes ; (At 36 ) con equen ly annexin^ a c ^ A to a number 
yrSi increase Is value t n m s dx n It plj it by 10; annexing 
tiao ciphers n 11 i ea e ts alu -ihu dr i t or multiply it 
by 100 ; annei g th e pi e s w 11 me ease t a ifto sand limes, 
or mulliply t by 1000 &c Ihu- 15 w th a c pi er annexed, be- 
comes 150 and the san e as 16X10 lo w tl tivo ciphers an- 
nesed,become 1500 and tie an e 15X100 lo with ttj-ee 
ciphers annexed, becomes 15000, and is the same as laX 1000, 
Ac. Hence, 

99. To multiply by 10, 100, lOOO, &c. 

Annex as many ciphers to the multiplicand as there are eipher* 
>tt the multiplier, and the number thus formed mill be the produei 
required. 

Nele.~-To amtej: means to place after, or at the rigkl hrmd. 

16. What will 10 boxes of lemons cost, at G3 shillings per 
bos ? Ans. eSO shillings, 

17. How many bushels of com will 465 acres of land produoEV 
at 100 bushels per acre ? 

Time? Four) !W, [lowdnyoil p[rH:Ei;d >vlwnChe mullliJiubi la, JOO, IttW.fccI JMH 
WbUiiUuDuuiliiEorau unasansil 
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18. Alloiving 305 days for a year, how many days are there in 
IdOO yenrs? 

19. Multiply 153486 by 10000. 

20. Multiply 31204eV by lOOOOO. 

21. Multiply 52690078 by 1000000. 

22. Multiply 680063457 by 10000000. 

23. Multiply 4946030606 by 100000000. 

24. Multiply 37831206507 by JOOOOOOOOO. 

25. Multiply 67856005109 by 10000000000. 

Case III. — When the multiplier has ciphers on the right hand. 

26. What will 30 wagona cost, at 45 dollars apiece? 

Nelf. — Any nu-abr w-lh fiphcfa on its right hanJ, ia obviously a compoailfl 
QQiubei'; the ^^PTficsint figure or figurea being one factor, and 1, with the 
pven ciphers anneieci to it, the oilier factur. Thus, 30 may lie resolved into 
die factjfs 3 ami 10. We may therefore first multiply by 3 and then by 10, 
By annei^ing a cipher ea alwve. 

Soltttimi. — 15X3=135, and 135X10=1350 dolls, Ans. 

27. How many aures of laud are there in 3000 f;yms, if each 
farm coatains 475 acres ? 

Analym*. — 3000=3x1000. Now 475 X Operation.. 

3=1425 ; and adding three ciphers to this 475 

product, multiplies it by 1000. (Art. 90.) 3 

Hence, Ans. 1425000 acres. 

1 00* When there are ciphers on the right of the multiplier. 

Multiply IM multiplicand by the significant figures of the multi' 
plier, and to this product annex as many ciphers, as are found on the 
right of t/ie multiplier. 

Ots. It will be perceived lliat this c. 
preeeJing cases ; tor, the oiultiplieris i 
tors is 1 with cipfe« liUnexeil to it. 

28. How mucli will 50 hogs weigh, at 375 pounds apiece ? 
20. IE 1 barrel of flour weighs 192 poimds. Low much will 

500 barrels weigh ? 

30. Multiply 14376 by 25000. 

QoMT.— 100, When ihere are ciphera on ihe righl of UiB miilUpliar, how do yon pm- 
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31. Multiply 350634 by 4;0000. 

32. Multiply 4030425 by G200000. 

Case IV.— When the multiplicand has ciphers on. thi right hind. 

33. \Vbat will 37 sbipa cost, at 29000 dollars apiece? 
Analysis. — 29000=29X1000. But the Operation. 

product of two or more factors is the same 20000 

in whatever order they are multiplied. 37 

{Art. 96. a.) We therefore multiply 29 203 
by 37, and this product by 1000 by adding 



three ciphers to it. Am. 1073000 doUa. 

Proof.— 29000X37=1073000, the same as before. Hence, 

101> When there are ciphers on the right of the multipiieand. 

Multiply the siffnijkant figures of the multiplicand by the mul- 
tip/ier, and to the product annex as many eipliera, as are found ott 
ike right of the multipiieand. 

Obs. When botli the multiplier and multiplicanc] have ciphers on the ri^hl 
multijjy the signiiicant figures [ogetJier as if there were no ciphers, anil to l hen 
ptoiiuct annei as many dphers, as are found on the right of both fai;li>rB. 

34. Multiply 2370000 by 52. 

35. Multiply 48120000 fay 48. 

36. Multiply 350300000 by 74. 

37. Multiply 1623000000 by 89. 

38. Multiply 540000 by 700. 

Analysis. — 540000=54x10000, and Operation. 

700=7 X 100 ; we therefore multiply the 540000 

significant figiu-es, or the factors 54 and 700 

7 together, (Art. 96. a,) and to this pro- An^. 378000000 

duct annex six ciphers. (Art. 90.) 

39. Multiply 1563800 by 20000, 
.JO. Multiply 31230000 by 120000. 

41. Multiply 5310200 by 3400000. 

42. Multiply 82065000 by 8100000. 

43. Multiply 210909000 by 5100000. 
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103> There are other methods of contractinj tJw operations in 
multiplication, wliiuli, in certda cases, may Le resorted to wit4 
advantage. Some of tlie most useful are the following. 

44. How many gallons of water will a hydrant discharge in 13 
hours, if it discharges 2325 gallons per hour ". 

Operatwn. Multiplying by the 3 units, we set the 

2325X13 first figure of the product one place to the 

6975 light of the multiplicand. Now, sines 

Ans. 30225 gallons, multiplying by 1 is taking the mnltipli- 

«and onee, (Art. 82,) we add together the multiplicand and the 

partial product already obtained, and the result is the answer. 

Proof, — 2325X13=30225 gallons, the same asabove. Hence, 

103. To multiply by 13, 14, 15. &c., or 1, witli either of the 
other digits annexed to it. 

Multiply by the units' figure of- the ■multiplier, and write each 
figure of Vie partiitl product one place to the right of that from 
which it arises ; finally, add the partial product to the mullipli- 
sand, and tlie result will be the answer required, 

fjele — This method is the same, in effect, as if we actually multiplied by tha 
L ten, and placed the first figure of tto partial product under the figure W 
which we multiply. (Art. 87. II.) 

45. Multiply 3251 by 14. 46. Multiply 4028 by 17. 
i1. Multiply 25039 by 16. 48. Multiply 60389 by 18. 
49. If 21 men can do a job of work in 365 days, how long 

will it take I man to do it ? 

Operation. We first multiply by the 2 tens, and set 

365X21 the first product figure in tens' place, then 
730 adding this partial product to the multipli- 

Ap^. 7665 days, oand, we have 7665, for the answer. 
Pkoof. — 365X21='?665 days, the sam« as above. Hence, 

104. To multiply by 21, 31, 41, &o., or 1 with either of the 
ttber significant figures prefixed to it. 

Multiply by the tens' figure of tlie multiplier, and write tke firri 
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figure of the partial product m tens' place ; finally, add this jiua 
Hal product to tlie multiplicand, and the remit will be the attsvm 
required, 

jVok. — The leaaon of this method of contraction ia aubstantially the soiM 
lu that of ibe preceding, 

50. Multiply 4-275 by 31. 51. Multiply 7504 by 41. 

52. Multiply 38256 by 61. S8. Multiply 70207 by 81 

64. How much will 99 carriages coat, at 235 dollars apiece ? 

Analysis. — Since 1 carriage costs 235 Operation. 

dollars, 100 carriages will cost 100 times 23500 price of 100 
as much, wliioli is 23500 dollars. (Art. 235 " of 1 G. 
69.) But we wished to find the cost 23265 " of 09 C. 
of 99 carriages only. Now 09 is 1 less 

than 100; therefore, if we subtract the price of 1 carriage from 
the price of 100, it will give the price of 99 carriages. Hence, 
105t To multiply by 9, 95, 090, or any number of 9a. 

Annex as many ciphers to ike multiplicand ai there are 9s in the 
multiplier; from the result subtract the given multiplicand, and 
ilie remainder will be the answer required. 

Niile.— The reason of thia method is obvious from the fact that annciing a> 
many ciphers to tlie muUl plica oit as there are 9s in the multiplier, multiplies it 
bj 100, or repents it imte m'ire than is required; (Art. 9!!;) cotiEe(|uently, sub- 
tracdng the multiplicand irom the number thus produced, most give the Iron 
answer. 

55. Multiply 4791 by 99. 56. Multiply 6034 by 999. 

57. Multiply 7301 by 099. 58. Multiply 463 by 9999. 

69. What is the product of 867 multiplied by 84? 
Aitaliisis. — We first multiply by 4 in the usual Operatim^ 

way. Now, since 8— 4X2, it is plain, if the par- 867 

tial product of 4 is multiplied by 2, it will give 84 

the partial product of 8. But as 8 denotes tens, 3468X8 

the first figure of its product will also be ten;?. 6936 

(Art. 86,) Tiie sum of the two partial products 72823 Ana, 
wili be the answer required. 

.Vote.— For tlie sake of convenience in multiplying, the faclor 3 is placed at 
Dm light of the partial product of 4, with the «gn x , between then). 
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60. What is the product of 9S'7 by 486 1 
Operation. 

967 Since 48=6x8. we multiply the partial prod- 

486 net of 6 by 8, and set the first product figure 

5022X8 in tens' plaoe as before. {Art. 86.) 
4Y3'7S 

479682 Ans. 

Pboop. — 987 X486=479682, the same as above. Hence, 
106t When part of tiie multiplier is a coTnjmile number of 
which the other figure is a factor. 

First multiply hy the figure that is a factor ; then multiply tkia 
j<arlial product by the other factor, or factors, taking care to write 
tlie firtt figure of each partial product in its proper order, tend 
their sum will be tim answer required. (Art. 86.) 



Obs. When the figure in t 

n factor of the other part, ■ 

place the first figure of iU ] 

ofeachof the other partial pi 

(61.) 

2378 

036 


pro.luct u 
toducts in 

82. 
396. 


of the 
nJer f 
, its O'i 

64. 
66. 
68. 


.housands, or any other column, it 
mulliplier, care must be taken to 
he factor itself, and the flrst £gure 
vn order. (Art. 86.) 
{62.) 
25684: 
85632 


21402 X4 

8SG03 
2225808 Ans. 


2054728 X7X4 
14383096 
8218912 


63. Multiply 665 hy 
65. Multiply 876 hy 
67. 324325X54426. 


21993808512 Ans. 
Multiply 783 hy 93. 
Multiply 69412 hy 95436. 
256721X85632. 



69. Wliat is the product of 63 multiplied by 45 ? 

liole. — By nml6|Jying the figures which produce the same order, anj add- 
ing tile resulls mentally, we may obtain the answer without selling Jown the 
partial products. 

First, multiplying the units into imits, we set 

Operation. down the result and carry as usual. Nuw, since 

63 the 6 tens into 5 units, and 3 units into 4 tens will 

45 both produce the same order, viz ; tens, (Art. 8G,) 

£835 Ans. we multiply them and add their products meiV' 
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tally. Thus, 6X6=30, and3x4=12; now, 30+12=42, and 1 
(to carry) makes 43. Finally, 6X4=24, and 4 (to carry) make £8 
Proof. — 63X4u = 283S, the same as before. Hence, 

107. To multiply any two numbers together without setting 
down the partial products. 

First mulHplj/ the units together ; iJten multiplf/ the f.gurei 
which produce tew, and adding the products mentally, se( down thi 
result and carry as usual. Next multiply the figures which produce 
hundreds, and add the products, &c., as he/ore. In like tnans-T, 
jxrform, Vie mulliplications which produce thoasands, ter. thou- 
sands, d'c, adding tJie products of each order as you proceed, and 
thus continue the operation till all the figures are multiplied. 

70. What is the product of 23456789 into 54S21 1 











Analytic 


Operation. 










23450789 


5 4 3 2 1 










2X1|3X1 


4XJ 


5X1 


6X1 


7X1 


8X1 


9x: 








2X2 


3X2 


4X2 


5X2 


GX2 


7X2 


8X2 


9X2 








2XS 


3X3 


4X3 


5X3 


6X3 


7X3 


SX3 


9X3 








2X4 


3X4 


4X4 


5X4 


6X4 


7X4 


8X4 


9X4 








2X5 


3X5 


4X5 


5X5 


GX5 


7X5 


3X5 


0X5 








, 



1 

Explanation. — Having multiplied by the first two figures of the 
multiplier, as in the last example, we perceive that there are three 
multiplications which will produce hundreds, viz: 7X1, 8X2, and 
9X3; (Art. SG ;) we therefore perform these multiplications, add 
their products mentally, and proceed to the nest order. Again, 
tliere are four multiplications wliich will produce thousands, viz: 
CXI, 7x2, 8X3, and 9X4. (Art. 86.) We perform these mul- 
tiplications as before, and proceed in a similar manner through all 
.he remaining orders. Ans. 127419C2352G9. 

Note. — 1. In theBolutJonttboTe, Ihemultiplicationsof the different fi»arc« ara 
arrangeil in aeparale columns, that the snrious combinations which produca 
Jie same order, may be seen at a glance. In praclira it is unnoceessry to lie- 
ng(» tttess multiplicationij. Ths principle being limlerBtna! the pioceu of 
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mullipljin^ HnJ aJiling moy easily be carried <,a. in the miniJ, nliile the final 
ircxIuLt imiy is act Jown. 

9.. Whan tlie fochits contain but two or three figures each, this mBlhod 
l« rerysimiJe nnil erpeciitious, A little prfictjce -will ena.ble the sluileiit to 
Hpj)[y it witii fai-ilitj when the factors conliun six nr eigli; figures euch, and 
its apjilicatir^n will alTonl an excellent discipline totheminil. It has aomelimcs 
been tued when tJie faclors contain twenty-four Sigaiea each; but it is doubt- 
M whether the attempt to extend it so for, is profitable. 



71. Multiply 25X25. 
73. Multiply 81X64. 
nn. Multiply 194x144. 
77. Multiply 4825X2352. 



72. Multiply 54X54. 

74. Multiply 45X92. 

76. Multiply 1234X125. 

78. Multiply 6521X5312. 



108. By suitable attention, the critical student will discover 
arious otlier methods of abbreviating tlie processes of midtipli- 



Solve the following examples 
practicable. 

70. 42634X63. 

80. 50035X56. 

81. 72156X1000. 

82. 42000X40000. 

83. 80000X25000. 

84. 2567345X17. 

85. 4S00450X19- 
80. 0803404X41. 
87. 6710045X71. 
SS. 3456710x18. 
80. 7000541X01. 

90. 4102034X09. 

91. 42304X099. 

92. 50421X9990. 

93. 67243x09990. 

94. 78563X93. 

95. 34054X039. 
06. 52156x756. 

97. 41907X54486. 

98. 26397X21648. 



mtractjng the operations when 

99. 12900X54000. 

100. G4172X42432. 

101. 26815678X81. 

102. 85X85. 

103. 250X256. 

104. 322X325. 

105. 5234X2435. 

106. 48743000X637. 

107. 31890420X85672. 

108. 80460000X2763. 

109. 2304793X8485672. 

110. 1256702x999909. 

111. 0840005X91X01. 

112. 45007034X17X51. 

113. 788031245X81X16. 

114. 61800000X23000. 

115. 12563000X4800000. 

116. 91300203X1000000. 

117. 680040000X1000000. 

118. 4000000000X1000000. 
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SECTION V. 

DIVISION. 

Art. no. Ex. 1. How many barrels of flour, at 8 doilan 
per barrel, can you buy for 56 dollars ? 

Analysis. — Since flour is S dollars a barrel, it is obvious you 
can buy I barrel as often as 8 dollars are contained in 56 dollars; 
and 8 dolls, are contained in 56 dolls. 7 times, Ans. T barrels. 

Ex. 2. A man wished to divide 72 dollars equally among 9 beg* 
gars: how many dollars would each receive? 

Solvfwn. — Reasoning as before, each beggar would receive as 
many dollars as 9 is cont^ned times in 72 ; and 9 is contained in 
72, 8 times. Ans. 8 dollars. 

Obs. The learner will at once perceive that the object in the first example, 
IS to find h/ne many litnes one number is contuineJ in another; and that the 
olject of the second, is to divide a given number into equal parts, bat its soltt- 
Kon consists in finding Low many times one number ia contained in another, 
and is the same in principle as that of the first. 

HI, The Process of finding how many times one nwmber it 
eontained in another, is ealled Divrsiotr. 

The number to be divided, is calied the dividend. 

Tlie number by which we divide, is called the divisor. 

The number obtained by division, or the answer to the question, 
is ealled the quotient. It shows how many times the divisor a 
contained ia the dividend. Hence, it may be said, 

lis. Division is finding a quotient, which multiplied inlo thi 
divisor, mil produce the dividend. 

fi'ole. — The term giiotieni is derived from the Latin word quoties, which sqf 
nlGes hrnu often, or lura maiiy times. 

aoEiT.— III. WhalUdivlslonT Vk'bal |9 the namber lo be ilivlded called 1 Tha Bntn- 
l« by whicb ice divide! What ii Ibe Duinbei obtained called 1 WluldaesIbequuiMM 
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113. The number which is sometimes left after diviMon, is 
tailed the remainder. Thus, when we say S is contained in 38, 
7 times, and 3 over, 5 is the divisor, 38 the dividend, 7 the quo- 
tient, and 3 the remainder. 

Oils. 1. The reminder h of the same denomination as the diviciend; for, h 
b a part of it. 

2. The remnindcr is always less than the divisor; for, if it were equal to, 
or greater than the divisor, the divisor could be contained ffnee irwie in the 
diTidend. 

114. It will be perceived that division is similar in principle 
to subtractjon, and may he performed by it. For instance, to find 
how many times 7 is contained in 21, subtract 7 (the divisor) con- 
tinually from 21 (the dividend), until the latter is exhausted ; then 
counting these repeated subtractions, we sliall have the true quo- 
tient. Thus, 7 from 21 leaves 14 ; 7 from 14 leaves 7 ; and 7 from 
7 leaves 0. Kow by counting, we find that 7 has been taken from 
21, 3 times ; consequently, 7 is contained in 21, 3 times. Hence, 

Division is smnetimcs defined to be a short way of perform.ir,g 
repeated rMraciiima of tlie same number. 

Ob3. 1. It will be observed that division is the reverse of multiplication, 
MultiplioaUon is the repeated additioa, of the same number ; division is the 
repealed sttWfacfioJi. of the same nnmber. The prodncl of the one ansvrers to 
Ihe dividend of the other ; but the latter ia always given, while the former is 
Te(iv,ired. 

It only, the opera ■ 



SHORT DIVISION. 

Ex. 3. How many hats, at 2 dollars apiece, can be bought for 
4862 dollars? 

Ox/eration. ^^ write the divisor on the left of the divi- 

BifKior. WriJ. dend with a curve line between them; then, 

2) 4862 beginning at the left hand, proceed thus : 2 ia 

Qriot. 2431 contained in 4, 2 times. Now, since the 4 de- 

Qi'KST.— 113, What [3 tlie number called which 1> snmelimes lefl after divislnn 1 0*s. Of 
what dennnilnalJon it lliB lemBlniier 1 Why) la llie teraalniler greater or less than Iha 
Jlirtsiirl WhvT 114 To what role is disiaiDinlmllar In prLndple? OSs. Of what Is 
ilniP ot one denDDdnaOon oily, winl 
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notes tlioi=ianli the '' rauit he tl oumnds i e tl ereftre write if 
in thousands pi tec under the hT;ure dii ded 2 is contdined ui 
8, 4 times and as the 8 is hundreds tl p 4 mu^t alao be I un- 
dreds ; hence Vi, write t in hundreds place under (he figure 
divided. 2 m C 3 tunes tne b beinff tens the 3 must also be 
tens, and should bp set m feis pHi,e 2 m _ once and since 
the 2 is units the 1 is a unit and must therefore he written in 
umts' plav,e The answer la 2431 hate 

1 1 5. Wlien tite process of dividing is carried on in the mind, 
and the quotient only is set down, as in the last example, tfu: opera- 
tion is called Short Division, 

IIG* The r«aso» that each quotient figure is of tlie same order 
as the figure divided, may be shown in the following manner : 

Having separated the dividend 

Analytic Solution. of the last example into the orders 

4862=4000+800+60+2 of which it is composed, we per- 

2 )4000+300+60+2 ceivo that 2 is contained in 4000.. 

2000+400+30+1 2000 times; for 2X2000=4000, 

Again, 2 is contained in 800, 400 

times; for 2x400=800, &c. Ans. 2431. 

Es. 4. A man left an estate of 209635 dollars, to be divided 
equally among 4 children : how much did each receive? 

Sincii the divisor 4, is not contained in 
Operation. 2, the first figure of the dividend, we find 

4)208635 how many times it is contained in the first 

Jns. 52408| dolls, two figures. Thus, 4 is contained in 20, 
5 times ; write the 5 under the 0. Again, 
4 is contiuned in. 9, 2 times and 1 over ; set the 2 under the 9, 
Now, as we have 1 thousand over, we prefix it mentally to the 
6 hundreds, making 16 hundreds; and 4 in 10, 4 times. Writa 
the 4 under the 6. Kut 4 is not contained in 3, the next figure, 
we therefore put a cipher in the quotient, and prefix the 3 to the 
next figure of the dividend, as if it were a remainder. Then 4 in 
36, B times and 3 over ; place the 8 under the 5, and setting the re- 
mainder over the divisor thus §, place it on the right of the quotient. 

NoU. — Tg prefix means (a place befyre, or ut the lefl kand. 
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117. Wlien the divisor is not contained in any figure of the 
dividend, a ciplier must alwaj's be placed in the quotient. 

is to preserve the irat 

118. In order to render the division complete, it is obvious 
that the wkoli'. of the dividend must be divided. But when there 
is a remainder after dividing the !ast figure of the dividend, it 
must of necessity be smaJler than the divisor, and cannot be di- 
vided by it. (Art, 113, Obs. 2.) We therefore represent the divi- 
sion by placing the remainder over the divisor, and annex it to 
the quotient. (Art. 25.) 

Obs. 1. The learner will obscTve thai in dividing we tegin at the !efl hand, 
Insteoil of the right, us in Addition, Subtraction, and Multiplication. The ren- 
!<m is, because there is frequently b remflinder in dividing a Usher order, 
which most neeeasarily lie unite J with the next Iimcr onier, before the division 
can be performcil. 

3. The divisor is placed on the left of the diiidend, and the quodent under 
it, merely for the sake of convenience. When division is representeJ iiy the 
sign -^-, the divisor is placed on the right of the dividend ; Bint when repre- 
■eiitcd in the fbria of a fraction, the divisor is placed under the dividend. 

LONG DIVISION, 
Ex. 5, At 15 dollars apiece, how many cows can be bought 
for 3,525 dollars ? 

Having written the divisor on the left of MTisor. mna. qdoi. 
the dividend as before, we find that 15 is 16} 3525 (235 

contained in 35, 2 times, and place the 2 on 30 

the right of the dividend, with a curve line 52 

between them. We next multiply the di- 45 

visor by this quotient figure, place the prod- "75 

uct under the figures divided, and subtract 75 

it therefrom. We now bring down the next 
figure of the dividend, and placing it on the ria\\t of the I'emainder 
E, we perceive that 15 is contained in 52, 3 times. Set the 3 on 
the right of the last quotient figm-e, multiply the divisor by it, and 
nibtract the product from the figures divided as before. We then 
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bring down the next. wliiuK is the last figure of tlie dividend, U 
ihe right of tills remainder, and finding 15 is contained in 75i 
6 times, we place the 5 in the quotient, multiply and subtract ta 
before. The answer is 235 cows. 

119. W7)^n the result of each step m the operation it written 
down, as in tlie la^t example, the process is called Long Division. 
Long Division is the same in principle as Short Division, The 
only differeni-e between them is, that in the former, the result of 
each step in the operation is written down, while in the latter, 
we carry on the process in the mind, and simply write the quotient. 

Ob9. 1. When the divisor contains but one figure, the operation by Shsrt 
DivisiBii is the most e^perliuous, and therefore ebovild always be practiced; 
but when the dtviBor contains vwo or more figures, it will genernlly he the most 
wnvenienl to use Loii^ Diciston. 

2. To prevent mistakes, it is adiisable to pat a dot under each figure of tha 
diviilenJ, when it is brought down. 

3. The Freiui place the dirisor on the right of the dividend, and the quo- 
tient islinv the divisor,' as seen in ihe following example. 

Ex, C, How many times is 72 contained in 5904 ? 

Operation. 

5904 (72 divisor. The divisor is contained in 590, the 

576 82 quotient. first three figures of the dividend, 8 

144 times. Set the 8 under the divisor, 

144 multiply, &c., as before. 

Ex, 7. How many times is 435 contained in 262534 ? 

Operation. Since the divisor is not contained 

435)262534(603HI ^s- in the first three figures of the divl- 

2810 ' ■ dend, we find how many times it is 

1534 contamed in the first four, the few- 

1305 est that will contain it, and writs 

229 rem. the in the quotient ; then multi.- 

Qdest.— IIS. Whnt iisb^divislDnl 119. What li long divmanl U-hut Is lb> dif 
fmace between Ihem t 

* filfrmeali D^Anthmfi^qtiv, parM. Bonnton. Alio, LactoLi*! ArlllunetiG, lAmlBtBd bv 
pKiKuciFunr. 
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plying and subtracting as before, tlie remainder is 15. Bringing 
down tlie next figure, we have 153 to be divided by 435. But 
435 is not contained in 153 ; we therefore place a ciplier in the 
quotient, and bring down the next figure. Tlien 435 in 1534, 3 
limes. Place the 3 in the quotient, and proceed as before.. 

Note. — After the Brat quotient figure is obtained, for each figure of He rfiw- 
dend which is bronglU doum, either a significant fignn, or a cipher, muat be put 
in %h.-i quodent. (Art, 117.) 

1 20. From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR DIVISION. 

I. When the divisor contains but one figure. 

Write Ike divisor on, ike left of the dividend, with, a curve tine 
between l/tem. Begin at the left hand, divide successively each 
figure of the dividend by l!ie divisor, and place each quotient flffure 
directly under the figure divided. (Arts. 116, 118. Obs. 1, 2.) 

If there is a remainder after dividing amy figure, prefix it to 
the next figure of ilie dividend and divide this number as before ; 
and if the divisor is not contained in miy figure of the dividend, 
place a cipher in the quotient and prefix this figure to the next 
one of the dividend, as if it were a remainder. (Arts. 117, 118.) 

II. When the divisor contains fnore than one figure. 
Beginning on the left of the dividend, find how many times the 

divisor is contained in the fewest figures that ujill contain it, and 
place the quotient figure on the right of the dividend with a curve 
line between them. Then multiply the divisor by this figure and 
subtract tlie product from the figures divided ; to tJie right of the 
rentainder bring doum, the next figure of the dividend and divide 
Has number as before. Proceed in this manner tilt all the figures 
of the dividend are divided. 



Q™t.-130. How rto j™ wtlle the nQmbers fnr ■ 


livi,™l When llH! divisor toiiMlM 


but rma figute. hciw pToceed ; Wby place ihe d>vls< 




fuollcnt under the fipure dltiderU When there li 


! s leirainder afier dividing a Hgun^ 




111 Minlalned li> any nguie of the .Uvl- 


iend-liowprureedl Whyl Why beeln 10 divide 


Bl UK left hand 1 When Ihe diydoi 
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Whatever ihere is a remainder after dividing the last figurti 
write it over the divisor and anriex it to the quotient. (ArL 118.) 

Detumistralitm. — The principle on which the operations in Divieion depend, 
IB that a pari of (he quodeiit is found, anil the product of this p^rt into the 
divisor-is tolien from the dividend, shoviing hovr much of (he latter teiiiiiins to 
no divided; then another part oCik^ quotient is found, and its product inlolha 
divisor is taken from what remained before. Thus the operation proceeds lilt 
the wknle of the dividend is divided, or till the remainder is ie&Bliisinl'ie divisor. 
(Art, 113. Obs.3.) 

Obs. When the divisor 19 large, the pupil will find assistance in determining 
the quotient figure, by finding how many times the first figure of the divisor la 
contained in the first figure, or if necessaij, the first ticn figures of the divi- 
dend. This will give pretty nearly the right figure. Some allowance must, 
aowever, be made fijr carrying from the product of the other figures of (he di- 
visor, to (he product of (he firEt into the quotient figure. 

121« Proof. — Multiply the divisor iy the quotient, to tht 
product add the remainder, and if the turn is equal to the dividend, 
tli£ work is right. 

Obs. Since the quotient shows how many times (he divisor is contained in 
the dividend, (Art. HI,) it follows, that if the divisor is repeated as many litiiei 
as there ore units in the quotient, it must produce the dividend. 

Ex. 8. Divide 256320 by 723. 

Operation. Proof. 

723)256329(354ff5 Ajk. 723 divisor. 

2169 354 quotient. 

3942 2892 

3015 3615 

3279 2169 

2892 387 rem. 

387 rem. 256329 dividend. 

122* Second Method, — Subtract the remainder, if any, from 
tLe dividend, divide the dividend thus diminislied, by the quotient ; 
and if the result is equal to the given divisor, the work is right. 
OuMT.— When Ihere la n remaindet afwr dividing Ihe last fijure of (he lUvidend, whiM 

C&D division be provwl by Boy «b«r mEtbudj1 1 
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133. Third Metliod.— First cast the 9s out of the dii-isor 
end quotient, and multiply the remainders togetlier ; to the prod- 
uct add the reaiainder, if any, after division ; cast the Os out of 
tliis sum, and set down the excess ; finally cast the Oa out of tte 
dividend, and if the excem is the same as that obtained from the 
divisor and quotient, the work may be considered right. 

Note. — Since the divisor anj quolient answer to the muldpher and mnldph- 
r.and, and the dividend Ui the product, it is evident that the principle of casting 
uut (lie 9b will apply to the proof of division, qb well as Ulat of multiplication. 
(Art. 90.) 

134. Fmirli, Method. — Add the remainder and the reapecSve proJucta of 
the divisor into each quotient figure together, and if the sum is equal to tlia 
Hviilend, the work is rigid. 

N"le. — This mode of proof depends upon the principle that the iPhoie of a 
yHa-iiiUy iseijaal la the siwra of all its parts. (As. 11.) 

135. Piflh MsOod.— Pint cast the 1 la out of the divisor and qnotient, and 
muliipty the remaindera together; to the product add the remainder, if any, 
lifter division, and casting the lis out of this sum, set down the eicess; 
Gnailj, cast the Us out of the dividend, and if the excess is ths same as that 
oUtuned £co3i the divisor and quotient, the work is right. (Art. 92, Note -J.) 



127. Ex. 1. A farmer raised 2970 bushels of wheat on 66 
acres of land i how many bushels did he raise per acre ? 

2. A garrison consumed 8925 barrels of flour in 105 days : 
how much was that per day ? 

3. The President of the United States receives a salary of 25000 
dollars a year : how much is that per day ? 

4. A drover paid 2G85 dollars for 895 head of cattle: how- 
much did lie pay per head ? 

5. If a man's expenses are 3560 dollars a year, how much arc 
they per week ? 

6. If the annual expenses of the govemraent a,re 27 millions 
of doUara, how much will they be per day ? 

1. How long will it take a ship to sail from New York to 
Liverpool, allowing the distance to be 3000 miles, and the ship 
to sail 144 miles per day ? 

8, Sailing at the. same rate, how long would it take the same 
ship to sail roimd the j^lobe, a distanco of 25000 milea ? 
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10. 4V839H-42. 25. 1203033-^327. 

11. T5048-^5^. 26. 1912500 — 425. 

12. 93840^63. 27, 518+673-;- 102. 
18. 421645-^74. 28. 301140-H478. 

14. 325000-^.85. 29. 8893810-^37846. 

15. 400000—96. 30. 9302688-^14356. 

16. 999999-^47. 31. 9749320^-365. 

17. 352417 — 29. 32. 3228242-5-5734. 

18. 47981-^251. 33. 75843639426^8593. 

19. 42340D-T-485 34. 65358547823-=-2789. 

20. 165]2-^344. 35. 102030406060-M23450. 

21. 304916-^6274. 36. 908070605040-^654321. 

22. 12689-hl4o. 37. 1000000000000000-f-lll. 

23. 145260-^1345, 38, lOOOOOOOOOOOOOOO-HlUl. 

24. 147 735-;- 3283, 39. lOOOOOOOOOOOOOOO-Mllll. 

CONTRACTIONS IN DIVISION. 

128* The operations iii division, as well as those in multipli- 
cation, may often lie shortened by a careful attention tc the applj. 
cation of the preceding principles. 

Cask 1. — When the divisor is a composite number. 

Es. 1. A man divided 837 dollars equally among 27 persons, 
who belonged to 3 families, each family containing 9 persons: 
how many dollars did each person receive ? 

Analysis. — Since 27 persons received 837 dollars, each one 
must have received as many dollars, as 27 is contained times in 
837, But as 37 (the number of persons), is a composite number 
whose faclort are 3 (the number of families), and 9 (the number 
of persons in each family), it is obvious wc may first find how 
many dollars each family received, and then how many each per- 



Operation. If 3 families received 837 

3)837 whole sum dirided. dollars, 1 family must have 

9)279 portion of eacli Fam. received as many dollars, as 

Am. 31 " " " person, 3 is contained times in 837 ; 

HkL 3 lu 837, 279 times, ""bat ia, each family received 279 dollan. 
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Arts. 128, 129.] utvisioN. 76 

AgJun, if 9 persons, {the numher in cacli family,) received 2'70 dol- 
lars, 1 person must have received as many doUars, as is con- 
tained times in 279 ; and 9 in £79, 31 times. Ans. 31 doUara. 

Proof,— 31X27=837, the same as the dividend. Hence, 

1 S9> To divide by a composite number. 

1, Jjiinde ike dividend by one of the factors of the divisor, then 
iiride the qziotietU t!ms obtained hy another factor ; and so on till 
all the factors wre employed. The last quotient mill be i/ie answer. 

II, To find the true remainder. 

Jf the divisor is resolved into but two factors, multiply the last 
remainder by the first divisor, to the product add the first remain- 
der, if any, and the result will be the true remainder. 

When, more than two factors are employed, mMltiply each re- 
mainder by all tlie preceding divisors, to the siim of their prod- 
ucts. Olid the first remainder, and the result will be Uie true re- 
mainder, 

Ob3. I. The tnie remainder may ^ao.bc foanJ by mnlttplying the quotient 
bythedivisnr, and subtructiiig the jiroilunt from the dividend. 

3. Thiscmtraisioniseiai^lhertTcrscorthHtiniauWplioHtion. {Art.97.) 
The result will evidently be tlie same, in whatever order the faclora are taken, 

2. A man bought a quantity of clover seed amounting to 607 
pints, whieli he wished to divide into parcels containing 64 pints 
each ; how many parcels can he make ? 

JVii(«.— Since 64=3x3X4, we divide by the factors respectively. 
Operation. 
2)507 

8) 253"— 1 rem. ... = I pt. 
4 )31—5 rem. Kow 5X2 =10 pts. 
7 — 3 rem, and 3x8X2 = 4S pts. 
Ans. 7 parcels, and 59 pts. over. 59 pts. True Eem. 

Demmitlralion. — 1. Dividing 507 the lUmber of pints, by 3, gives 253 for the 
^uottent, or distributes the seed into 253 equd parcels, leaving 1 pint over. 
Now the units of this quotient are evidently of a differeiU i:aSue from those of 
the given dividend; for ance there are but lial/ qe many parcels as at fiisl, it 

QniiT.— 139. Hoiv jiiKtoi wluB lb* diviiof la s canpoilia number 1 Hoir dud tta> 
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is p]ttin that each pHTwf mviat wmtain 3 pints, or 1 ipiflrt ; thai is, everj unii 
of the Btal quolieul contains 3 of the units of the given Jiviiiend ; consequently. 
every unit of it that remaiiw will conta ji tlie same ; (Art. 1 13. 01«. 3;) there- 
S>re ttuB remainder must be multijilied by 2, in onler to find the units of the 
given dividend which it contains. 

3. Diviifing the quotient S53 parcels, by 9, will Jistribute them into 31 oihel 
Bjual parcels, each of which will eiidently contain 8 times tlw quuntity of tha 
preceding, viz : 8 times 1 quart —8 quarts, or 1 peck; that is, every unit of lh« 
second quoUent contains 8 of the units in the lirst quo^nt, or 8 tiniea ii of tha 
nnitB in the given diviileni]; therefore what remains of it, most be multiplied 
by 8X^, or 16, to find the units of the ^ven dividend which it contains. 

3. In lil^e manner, it may be shown, tliat dividing by each successiTe Sadat 
ledui^es eiich quotient to a class of units of a higher value than the preced- 
ing; that every unit which remains of any quotient, is of the sajne value as 
that quotient, and must therefore be multiplied by all the preceding divisors, is 
order to find the units of the pven dividend which it crnitains. 

4. Finally, the several remiundera being reihiced to the same units as thosa 
of the given dividend according to the rule, their sum mtisl evidently be th« 
jrue remainder, (Ai, 11.) 

3. How raany acres of land, at 35 dollars an ;\cre, can you bay 
for 4650 dollars ? 

4. Divide 16128 by 24. 5. Divide 23760 bj' 56. 
6. Divide 17320 by 84. 7. Divide 01080 by 72, 

Case II. — When the divisor is 1 with ciphers annexed to it. 

130* It has been shown that annexing & cipher to a numb« 
increases its value ten times, or multiplies it by 10. (Art. "08.) 
Iteversing this process ; that is, removing a cipher from the right 
hand of a number, will evidently diminish ita value ten times, or 
divide it by 10 ; for, each figure in the number is thus restored 
to its original place, and consequently to its original value. Thiw, 
annexing a cipher to 15, it becomes 150, which is the same aa 
15X10. On the other hand, removing the cipher from 150, it 
becomes 15, which is the same as 150—10. 

In the same manner it may be shown, that removing t)BO ciphers 
from the right of a number, divides it by 100 ; removinjT three, di- 
vides it by 1000 ; removing /our, divides it by 10000, <fec. Hence, 

QVHT.— 130. WhalOitheeS^lofanneiin^acipheiloanumber? Wtial la Ihs cftn 
■fnaoTlpga cipher (loai the tljhl of a munber ? How does this apiieail 



6y Google 



Arts. 130-132.J division. 77 

131. To divide by 10, 100, JOOO, &c. 

Out of as many fii/ures from tlie ri'jki hand of the dividend at 
Xlisre are ctp/tcrs in the divisor. Tlie remaininff figures of tlie div- 
idend ibUI be tlie quotient, und tliose cut off tin remaiiuler. 

8. In one dime tliero are 10 cents : how many dimes are there 
in 200 cents ? In S40 cents ? In 560 cents ? 

Q, In one dollar there are 100 cents : how many dollars are 
tiiere in 05000 cents ? In 165000 cents ? In 4320000 cents ? 

10. Divide 26750000 by 100000. 

11. Divide 144360701 hj 1000000. 

12. Divide 582367180309 by 100000000. 

Case III. — Wlien the divisor has dpliers on Oie right hand. 

13. How many hogsheads of molasses, at 30 dollars apiece, 
can you bny for 0643 dollars ? 

Obs. The diviEot 30, is b composite numlier, the faclors of which nre 3 and 
10. (Arts. 95,9G.) We may, thtrefore, ilivide firal by one fattor and tha 
ijnotienl thence ariaing hy the other. (Art. 12!t.) Now cutting off (he right 
hand figure of the ilivi.lenil, divides it by ten; (Art. 131 ;) conaeyucnlly divid- 
ing the remaining figures of the dividend by 3, the other factor af the divisor, 
wilt give the quotient. 

Operation. We first cut off the cipher on the right 

310)96413 of the divisor, and also cut off the right 

321 ^ Ans. hand figure of the dividend ; then divid- 
ing 964 by 3, we have 1 remainder. 
Now as the 3 cut off, is part of the remainder, we therefore 
iiiinex it to the 1. Ans. 321i? hogsheads. Hence, 



133* When there are ciphers on the right hand of the divisor. 

Cut off the ciphers, also cut off as many figures from the right 
of the dividend. Then divide the other figures of t}w dividend by 
the remaitang figures of the divisor, and annex the figures cut off 
from, the dividend to the remainder. 

14. How many buggies, at 70 dollarsi apiece, can you buy for 
T350 dollars ? 



tlphpn on [he licbt liAnd of Ihe A\v\iot. how pnieeeill Whulia loM done wllhfiguH) 
■k. bjrfMm Uu dlvldsEidf 
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15, How many barrels will it take to pack 36S00 pounds of 
pork, allowing 200 pounds to a barrel ? 

16. Divide 3360000 by IVOOO. 

133. Operations in Long Division may Ije shortened by sub- 
tracting the product of the respective figures in tlie divisor int« 
eacii quotient figure as wc proceed in the opeiation, setting down 
tlie remainders only. This is called tlie Italian. Method. 

IV. How many times is 21 contained in 4908 ? 

Operation. 
21)40H8{238 This method, it will be seen, requires a much 

79 smaller number of figures than the ordinary 

It) 8 process. 

18. Divide 1188 by 33. 19. Divide 251C by 31. 

20. Diride 3128 by 6U. 21. Divide 7l2o hy 95. 

22. A mercliant laid out 873 dollars in flour, at 5 dollars n 
barrel : how many barrels did he get ? 

Ojieration. We first douhle the dividend, and then di- 

873 vide the product by 10, which is done by 

2 cutting off the right hand figui'e. (Art. 131.) 

110) 1 74|6 But since we multiplied the dividend by 2, it 

174 f Ans. is phiin that the 6 cut off, is 2 times too large 
for the remainder ; we therefore di>ide !t by 
2, and we have 3 for the true remainder. Hence, 

1 34. When the divisor is 5. 

Multiply the, dividend bij 2, aiid divide f/ie product hy 10. 
(Art. 131.) 
Nnle.—\. When the figure cut off is a eignlficant figure, it must be diviiJcJ 

•i. This contraction depenils upon the prineipis that any ^ven iliriEor It 
contnineil in any ^ven drvtilenil, just as many times as Vioice thai <livisor h 
contained in tmict th.ziX dividend, (irce ttmes that divisor in Wrre /imc that divi- 
dend, &e. For a further illustration of this principle see General Principloi 

23. Divide 6035 by 5. 24. Divide 8450 by 5. 
25. Divide 82661 by S. 26. Divide 43270 by S. 
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135. When the divisor is 15, 35, 45, or 55. 

Double Ike diaiJeml, and divide the product hi/ 30, 70, 90, or 
110, aji llie case 7n.o.y he. (Art. 132.) 

Kule. — Thia melhoJ ia simply doubling both the divisor and dividend. Wo 
aUBl llierefiire divide llie remainder, if any, liy S, for the true remainder. 

27. Divide 1253 by 15. 28. Diride 2673 by 33. 

29. Dmde 3507 by 45. 30. Divide 7853 by bo. 

136. When the divisor is 25. 

Mullijilt/ the dividend hy 4, aiul divide tlie product by 100. 
(Art. 131.) 

Nok. — Thia is oliviously the same as multiplying both the dividend and Jivt- 
Bor by 4. (.\rl, 134. Note '2.) Hence, we muat divide the lemaiiider, if tuiT 
Ihiia Ibund, by 4, lor the Inie remainder. 

31. Divide 2350 by 25. 32. Divide 4860 by 25. 

33. Divide 42340 by 25. 34. Divide 04880 by 26. 

137. To divide by 125. 

Multiply the dividend hy 8, and divide tlte product by 1000. 
(Art,. 131.) 

Sole. — This contrsc^on ts muIUplying both the dividend and divisor by 8. 
Tor the true remainder, Iherefuro, we must divide the remainder, if any, by 8, 

35. Divide 8375 by 125. 86. Divide 25426 by 125. 

138. To divide by 75, 175, 225, or 275. 

^fiiUipty the dividend by 4, and divide llie product ly 30O, 700, 
JOO, or 1100, OS t}i£ cane may be. (Art. 132.) 

Nde, — For the true remainder, divide the remainder, if any thus found, by 4. 

37. Divide 1125 by 75. 38. Divide 2876 by 175. 

39. Divide 3825 by 225. 40. Divide 8250 by 275. 

1 39. Tlie preceding- are amotig the most frequent and useful 
modos of contracting operations in division. Various other 
methods might be added, but they will naturally suggest them- 
selves to the inventi\'e student, as opportunities occur for their 
appliciitloD. 

41. How long would it take a vessel sailing 100 miles per day 
to circumnavigate the earth, wtose aircumferenee is 25000 miles ? 
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42. The distance of the Earth from tlie Sun is Oo.OOO.OOO of 
miles : liow long would it take a bitUooti going at the ntte of 
100,000 miles a j-ear, to reacli the sun ? 

43. The dob!-s of the several States of the Union, ia 1840, 
amounted to 171,000,000 of dollars, and the immber of inhabi- 
tants was 17,000,000 i how much must each individual liave been 
taxed to pay the debt? 

44. The national debt of Holland is 800,000,000 of dollars, 
and the number of inhabitants 2,800,000 ; what is the amount 
of indebtedness of each individual ? 

45. The national debt of Spain is 407,000,000 of dollars, and 
the number of inhabitants 11,DOO,000 : what is the amount of 
indebtedness of each individual ? 

46. The national debt of Russia is 150,000,000 of dollars, and 
the number of inhabitants 51,100,000 ; what is the amount of 
indebtedness of each indi\idual? 

47. Tlie national debt of Austria is 380,000,000 of dollare, 
and the number of iuliabitants 34,100,000 ; wliat is the amount 
of indebtedness of each indiviJual ? 

48. The national debt of France is 1,800,000,000 of dollars, 
and the number of inhabitjmts 33,300,000 : what is the amount 
of indebtedness of each indi^dual ? 

49. The national debt of Great Britain is 5,550,000,000 cf 
dollars, and the number of inhabitants 25,300,000 : what is iha 
amount of indebtedness of each individual ? 

60. Divide 467000000000 by 25000000000. 



51. 568240-^49. 

52. 785372-^03. 

53. 890730-=- 72. 

54. 07234568-^5. 

55. S4250726-M5. 

56. 42367581-^45. 

57. 10753672-^35. 

68. 3256^185-7-55. 

69. 45672400-=-25. 
60. 6245034-^45. 
ei. 8245623-M25. 



. 402156 — 75. 

63. 356218!)-f-225. 

04. 685720-r32000 

65. 723564-M75. 

66. 802565-^225. 

67. 456212-H275. 
63. !>2567:S-=- 
60. 7G:!421^ 

70. 870240-^-275. 

71. 7825600-^80000. 

72. e2004578-=-100000. 
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GENERAL PRIKCIPLES IN DIVISION. 

140. Fwrn the nature of division, it is evident, that the 
value of the quotient depends both oa the divisor and the divi- 

141. If a giv«n divisor is contained in a g^ven dividend a 
&ert^ia number of times, the same divisor will obviously be con- 
tained. 

In double that dividend, (wwe as many times. 

In three times that dividend, thrice as many times, &c. Hence, 

If tlie divkor remains Uw same, multiplying the dividend by any 
mincer, ii in effect fmtltiplying the qmtient by thai number. 

Thus, 6 is contained in 12, 2 times ; in 2 times 12 or 24, 6 is 
contained 4 times ; (i. e. twice 2 times ;) in 3 times 12 or 36, tf 
is contained 6 times ; (i. e. thrice 2 times ;) &c- 

1 42. Again, if a given divisor is contained in a given divi- 
d-ind a cei-tajn number of times, tlie same divisor is c«itajned. 

In half that dividend, half as mnny times ; 

In a third of that dividend, a third as many times, &c. Hence, 

If the divisor remains (he m,'.ne, dividing the dividend hy any 
number, is in effect dividing tlie guniient by tliat number. 

Tiiua, 8 is contained in 48, C'times ; in 46-=-2 ot 24, (half of 
48,) 8 is contained 3 times ; (i. e. half of 6 times ;) in 48-f-3 or 
16, (a tiiird of 46,) 8 is contained 2 times ; (i. e. a third of 6 
times ;) Ac. 

1 43. If a given divisor is contained in a given dividend a 
uertain number of times, then, in the same dividend. 

Twice that divisor is contained only Italf as many times ; 
Three limes that divisor, a third as many times, &c. Hence, 
If the dividend remains tlie same, mvlliplying tJte divisor by any 
number, is in effect dividing tlie quotient by that number. 
lima, 4 is contained in 24, C times ; 2 times 4 or 8 is con* 

fti-KPT,— yo. Tlpno n-luililoBBaie vuloenf Uieiiuotienidepeni; 111. [fide iiivlHwr»- 
n!mulb»Muiie.wtial<llbi:l)u«Unnlheqiiolienlloniiatii>lyII>e<tirM?fidT M£ VVliX 
Hlld«lH)clnf<llvld!iig;IUe dividend byanyilvennunitert I4a If Ihe divldsad lemalna 
lbs luus. wkiU ii Uui aHiseliifaiaUSplylae tlis JMior by uy ^rea nninlwr * 
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tained in 24, 3 times ; {i. e. half of times ;) 3 times 4 or 12 is 
contained in 24, 2 times ; (i. e. a third of 6 times ;) &c, 

1 44* If a givon divisor is contained in a given dividead o 
certain number of times, then, in the same dividend. 

Half tliat divisor is contained t-wice as many times ; 

A third of that dirisor, three times as many times, &c. Ilenoe, 

If the dividend re.naina tlie same, dividing the divisor by any 
Mumier, is in effect multiplying the qiiofient by tliat number. 

Thus, 8 is contained in 36, times; 6-^2 or 3, (half of 6,) is 
contained in 36, 12 times ; (i. e. twice 6 times ;) 6-^3 or 2, (a 
third of 6,) is contained in 38, 18 times ; (i. e. thrice 6 times ;) Jti. 

1 45* From the preceding articles, it is evident tliat any given 
divisor is contained in any given dividend, just as many times aa 
twice that divisor is contained in twice that dividend ; three timet 
that divisor in three limts that dividend, ifec. 

Conversely, any given divisor is contained in any given dividend 
just as many times, as half that divisor is contained in half that 
dividend ; a third of that divisor, in a tldrd of that dividend, &a. 
Hence, 

146. If the divisar and dividend are both multiplied, or boti 
divided by tiie savie numler, the quotient will not be altered. 

Thus, 6 is contained in 12, 2 times ; 

2 times 6 is contiiined in 2 times 12, 2 times ; 

3 times 6 is contained in 3 times 12, 2 times, &c. 
Again, 12 is contained in 48, 4 times ; 

12-^3 is contained in 48-=-2, ■t times ; 
12-7-3 is contained in 48-r3, 4 times, &c. 

1 47* If the sum of two or more numbers is divided hy any 
number, the quotient will be equal to the sum of the quotienU 
which will arise from dividing the given numbers separately. 

Thus, the sum of 12+18 = 30; and 30-=-G = 5. 
Now, 12-^6=2; and 18-^6=3; but the sum of 2-!-3=5. 

Again, the sum of 32 + 24 + 40=98 ; and 96-^8 = 72. 
Kow, 32-r-8 = 4; 24^-8 = 3; and 40^8 = 5; hut 4 + 3+5=12. 

aDK.T^144. Whm of divliting Ihe illvlwr! HG. WhKl is the elftcl iiium lli« qnoIlHt 
tf iha (UTlMt and diiideDil m boib muliiidieil, er toth ^viilcd \tj iha ume uuniljai 1 
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CANCELAXrON.' 

1 48. We liave seen that division is fiiiding a quotient, wiiicli, 
[nuki|iliifd into tli'j divisor, will produce the dividend. (Art. 112.) 
If, tlieiefoi'e, tlie dividend is resolved into two such factors that 
one of them is the divisor, the other factor will, of coarse, be the 
qualient. Suppose, for example, 42 is to be divided by 0. Kow 
the factors of 42 are 6 and 7, the first of whicli being the divisor, 
the other must be the quotient. Therefore, 

Canceling a f(u:tor of any nuniher, divides the numhcr hij tiiat 
/actor. Hence, 

1 49. When the dividend ia the product of two factors, one 
of which is the same as the divisor. 

Cancel Hie factor common to ilw dividend ayid divisor ; the 
Oilier fiuMr of tfie dividend will be the answer. {Ax. 9.) 

Note. — The term uinccl, agnifies to erase or reject. 

1. Divide the product of 34 into 28 by 34. 

Common Meiliod, By Cancelation. 

34 U ]Uy.i^ 

28 28 Am. 

273 

G8 Canceling the factor 34, wliich is com- 

34)052(28 Ans. mon both to the divisor and dividend, we 

08 tave 28 for tlie quotient, the same as be- 



1 50. Th£ method of eontractmp arithmetical operations, hif 
rejectiny eq^tol factors, is called Cakcblation. 

Obh. [I Bp]iliea wilh snal. ivliyiwlntre to thai class of exampha an J proWem!, 
trhich inviilve liuth inulti)ilirution anil division; that is, which rcijuirn ihc ;ira- 
«'«.■( of two or more numbsrs to bediviJed by aniiikeritmiiicT, or by liic jiiodiicl 
•riwourDiorenuniliers. 

2. Divide 70X45 by 70. 3. Divide 63X81 by 81. 

4. Divide G3X82 by 82. 5. Divide 9oXT3 by 95. 

8. Divide the jiioduct of 45 times 84 by 9. 

> Bliii'sArllbBieHNilCollntlMiB^ Londaa.lTM. 
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Jinahjsis. — The factor 45=5X9; licnce tlie dividend is com 

posed of t!ie factors 84X5X!>. We may therufwo i;ftncel 9 

whith is comnioii both to the divisor and dividend, and 84XS, 

tJC other factors of the dividend, will be the answer required. 

Ojieralion. Proof. 

)84 X 5 X ^ 84X5X9 = ^780 

i20 Ans. And 3780-r-0 = 420. 

7. Divide the product of 45 X 6 X 3 liy 1 8 X 5. 
Operation. Proof. 

j:gX5 )4ax6x 3 45X6X3=^810; and 18X5=90 

Q Ans. Now, 810-f-90=9 

Note.— We cancel the fantoia fi and 3 in the iliviilenJ an.i IS in the di"|. 
•or; for6x3=iH. Ciinccling the same or ecjual faclore in the divisor nnij 
dividend, is dividing them both by the annie number, and therefore dues nol 
effect the quotient. (Arts. H6, 148.) Hence, 

15 J. When the divisor and dividend have common factors. 

Cancel Uie faetars common, to bolh ; then divide the product of 
(hose remaining in the dividend by tJte product of tliose remaining 
in the divisor. 

8. Divide 15X7X12 by EX3XVX2. 

9. Divide 27x3X4X7 by 9X12XC. 

10. Divide 75X15X24 by 25X3X6X4X5. 

Nnle. — The furtlier dcKelnprnent and applical-iim of the principles of Canceln- 
tioii, may be seen in reduction of compound fractions to siinjile onen; in niullt- 
plication und division of froctiana; in aiiuple and compound proportion, &c. 

151. a. The four preceding rules, viz; Addition, Suhtractiun, 
.MvUiplication, and Simston, are usually called the Fundamental 
Rules of Aritlimetic, because they are the foundation or l/anis of 
all arithmetical calculations. 

Obs, Etsrjr change Uial can bs made upon Ihe value of a numlier, most 
BecessBrily either increiix or i/nainish it. Hence, the fundauicntid o|icn\lioni 
in arithmetic arc, stiiclly speaking, but two, nddUion and suhlraciinii , that is, 
increase and decrease. MuJti[Ji[:rtion, we liavs seen, is an abbreviated Ibna 
of addition; division of subtraction (Arts. 80, 114.) 

auiiT.— in. B. Namsiha tUndainenialnileiorAtlibmfittt. VChvarsilieu luleaullM 
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appi-ications of tuk fltidamental rules. 

152. When the sum of two numbers and one of the numbert 
crc given, to find tlie other number. 

From the given sum, subtract the given number, and the remainder 
voill he i\e other number. 

Ex. I. The sum of two numbers ia 87, one (tf which is 2a : 
what is the other number ? 

Solution. — 87 — 25=fi2, the other number. (Art. 12.) 

Pboof.— 62+25=87, the given sum. (As. 11.) 

2. A and B togetlier own 350 .acres of land, 95 of wbich be- 
long to A : how many does B own ? 

3. Two mercliants bought 1785 bushels of barley together, ono 
of tliem took 860 bushels : how majiy bushels did the other have ? 

153« Wlicn the difference and ihe greater of two numbers ar» 
^von, to find the less. 

Subtract tlie differencs from the greater, and the remainder vnU 
be the less number. 

4. The greater of two numbers is 72, and the difference be- 
tween them is 28 : what is the less number ? 

Solution. — 72 — 28=44, the less number. (Art. 72.) 
Proof. — 44+28=72, the greater number. (Art. 73. Obs.) 

5. A man bought a horse and chaise ; for the chaise be gave 
265 dollars, which was 75 dollars more than he paid for the 
horse : how much did lie give for the horse ? 

0. A traveler met two droves of steep ; the first contained 
1250, which was 125 more than the second had: how many 
sheep were there in the second drove ? 

154. Wlien the difference and the less of two numbers are 
^veii, to find the greater, 

Ot'iBT.— IM. When ti\r. sum of Iivo nnniliers and ore of ihem a» given, how U Ihe Mba 
Isafoamll 151. WbaalbfiUaenDCSUiilths leu [>f InvuunibGnarc elvau.haw Ulh* 
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Add the d/J^ereiive and the less number iogetlwr, and ike sum leiU 
le t}te greater number. (Art. 73. Obs.) 

7. Tlie dilference between two tiumliers is 12, and t\\a iesj 
nuju'ier is 45 : what is tlio gveiter number ? 

S<iiution.—i5-\- 12^51, the greater number. 

PitooF. — 57 — 45=12, the given difference. (Art. 72.) 

8. A is wortli 1890 doUara, and B is worth 350 dollars more 
than A : how mucli is B wortli ? 

0. A niitn's e.ipenscs are 2561 dollars a year, and his income 
exceeds his expenses 875 dollars : how much is his income ? 

155. When the mtm und difference of tivo numbers aic given, 
to Hiid the two nunilie^s. 

fi-mit tlie mtm subtract the difference, divide the remainder by 2, 
and tlie tjuotieiil will be tlie smaller number. 

To tlie smaller mimfier thus found, add the given difference, attd 
the sum will be Ike larger number. 

1 0. The sum of two numbers is 48, and their difference is 1 8 : 
wlmt aie the numbers "? 

Solutiim. — 48 — 18 = 30, and 30r-2 = 15, the smaller tiumher. 
And 15 + 18=33, the greater number. 

PjtoOF. — 33 + 15:=48, the given sum. (Ax. 11.) 

Jl. 'Hie sum of the ages of two men is 173 years, and tbe 
difference between them is 15 years : what are their ages ? 

1?.. A man bought a span of hoi-ses and a caniage for 858 
dollars ; the cariiage was woitli l(i5 dollars more tban the horaes : 
what was the price of eacli '? 

1 5fl. When the product of two numbers and one of the 
numbers ai'e given, to find the ot/ier number. 

Dieiiie the given product hif llie given number, and th^ quotient 
will be the number reijidred. (Art. 01.) 
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13. The product of two numbers is 144, sind one of the num- 
bers is 8 : ivliat is the other nuoiber ? 

Soltaion.^Hi-~8=^18, the required number. (Art. 120.) 
PiiOoF. — 18X8=144, the given product. (Art. 88.) 

14. The product of A and B's ages is 3250 years, and B's age 
is 50 years : what is the age of A ? 

15. The product of the length of a field multiplied hy its 
hrtadth is 15925 rods, and its breadth is 91 rods; what is its 
length ? 

157. When the divisor and quotient are given, to find the 
dividend. 

Multiply the given divisor and quotient together, and the product 
mil be llie dividend. (Art, 121.) 

16. If a certain divisor is 1 2, and the quotient is 30, what is 
tUe dividend ? 

Solution. — 30x12=360, the dividend required. 
Proof. — 3C0-=-]2=30, the given quotient. (Art. 120.) 

17. If the quotient is 275 and the divisor G83, what must be 
the dividend ? 

18. If the divisor is 1031 and the quotient 1002, what must 
he the di\'idend '? 

1 58. When the dividend and quotient are given, to find the 
dimfior. 

Divide the given dividend hy the given, quotient, and l/te quotient 
thus obtained will be the number required. (Art. 122.) 

19. A certain dividend is 864, and the quotient is 12 : what ia 
the divisor ? 

Solution. — 864-M2=72, the divisor required. (Art. 120.) 
pnooF, — 72x12=864, the given dividend. (Ait. 121.) 

20. A gentleman handed a purse continuing 1152 shillings, to 

Ol EST.— 157. Wtaen the divisnr eaS qiinileni are ^ven, hnw is Die dividend rowd I 
Bi. niiM Iha ^tUtad mul 4tio[i«nt m fina, bow Ii Uw dlriior flmnd t 
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a company of beggars, wliic'a was sufSciciit to give them 24 aliH- 
iings apiece ; Low many beggiirs were there ? 

21. A farmer having 2500 alieep, divided tlicm into flocks of 
125 each : Low many flocks did they make '? 

]59> Wlien the product of three numbers and two of tha 
numbers are given, to find the other number. 

Divide the given 2>roduet hy tlie product of tlie two given nam,' 
hers, and the quotient will be the other number. 

22. There are three numbers whose product is 288 ; one of 
them is 8, aad another 9 : it is required to find the otbei number. 

Solution. — 9X8=V2 ; and 288-i-72=4, the number required. 
Proof. — 9X8X4=288, the given product. 

23. The product of tliree persons' ages is 14880 years; the 
age of the oldest is 31 years, and tliat of the second b 24 years : 
■what is the age of the youngest ? 

24. If a garrison of 75 men have 18750 pounds of mea', 
how long will it last tliem, allowing 25 pounds to each man pet 
month ? 

25. The sum of two numbers is 34ri, and the less is 1629 : 
what is the gi-eater 1 

2C. The sum of two numbers is 4136, and the greater is 307i : 
what is the loss ? 

27. The difference between two numbers is 128, and the greater 
is 760 : what is the less ? 

28. The difference between two numbers is 340, and the less 
is 634: what is the greater? 

29. The sum of two numbors is 12G40, and their difference ia 
1G08: what are the numbi,rs ? 

30. The sura of two numbers is 25264, and their difTerencfl 
IS 730 : what are the numbers ? 

31. The sum of two numbers is 42126, and their diflerwice i< 
176 1 what are the numbers 1 

32. The product of two numbers is 246018, and one of thea 
in 313 : what it the other number? 
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SECTION VI. 
PROPERTIES OF NUMBERS.* 

Aht. ICO. Tha pwyress as y/eW Bs ihe pleasure oi iha stuiani 
in Aritlinwric, depends veiy ranch upon the accuracy of his knowl- 
tdrje of the terms, which are employed hi matliematical reasoning. 
Pa^rticukr pains should therefore be taken to imderstand their 
true import. 

Def. 1. An integer signifies 3 wAo^e number. (Art. 28. Obs. 2.) 

2. Whole numbers or integers are divided into prime and com, 
poaite numbers. 

3. A comjiosite number, we have seen, is one which may be 
produced by multiplying two or more numbers together; as, 4, 
10, 15. {Art. S5.) 

4. A prime number is one which cannot be produced by multi- 
plying any two or more numbers together ; or which cannoi be 
exactly divided by any v)hok number, except a unit and itself. 
Thus, 1, 2, 3, 5, 7, 11. 1.3, &c., are pnme numbers. 

Obs. I. One number is saiil to lie pnme to muilher, when a umt is the only 
Dunilier b; wijiuli biitli can lie ilivided wittiout a remain^lcr. 

3. The [.larner musi he careful not to confound nunihcrs which are prims 
to each nlAer wiih prime numhers ; for nunihera tluii are prime to eacli oiher, 
may themselves be ormpiisiU numhers. Thus 4 and 9 are prime to eueli 
other, while they are com|ifl!site numliers, 

3. The nuralwr of prime numbers is unUmileJ, For those under 5il3, 
lee Table, page 94. 



mber is one wliich can be divided by 2 without 



h BW of odd ntthibeta In Ihli Mipsct 1 

• Buhnv nn (he Theorr of Hiuntien ; nlio, BannrcuUa'i ArUbuiHtt 
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6. An odd number is one which cannot he dj\ided by 2 with- 
it a remainder ; as, 1, 3, 5, 7, 9, 15. 

Obh, All even numlwrs except 3, are comjinsik niimbera ; an odJ nuinber ii 
L ctfittposil^, and sometimes a j/riTiie number. 

, One number is a measure of anqther, when the former is 
e latter, any number of times witliout a remainder, 
a'bua, 3 is a measure of 15 ; 7 is a measure of 28, cSic, 

8. One number is a multiple of another, when tlie fonner can 
be divided by the latter without a remainder, Tims, 6 is a mul- 
tiple of 3 ; 20 is a multiple of 5, &a. 

Obs. a miUiipk is therefore a emnjiosile number, snil the number thus con- 
tained in it, U olwnys one of lis factors. 

fi. The aliquot parts of a number, are the parts by which i* 
can be measured or divided without a remainder. Thus, 5 and 1 
are tbe alicjuot parts of 35. 

10. The reciprocal of a number is the quotient arising from 
dividing a unit by that number. Tlius, the reciprocitl of 2 is ^ ; 
the reciprocal of 3 is -J; that of -J- is f, i&c. 

11. The diference between a given number and 10, 100, 1000, 
Ac, that is, between tlie given number and tbe nest hiijher older, 
is called tlie Abitjimhtical CoMriEMENT of l/ud number. Thus, 
3 is tbe complement of 7 ; 15 is the complement of 85. 

Oaa. The arithmetiea! complement of n numlier conai>>lmg of mis intpjra, 
figure, either with or without ilefimaJs, is founiJ hy mihlriKlins the numliel 
Irom 10. ir there are two intejjral figures, they are sublracleil from 100; if 
Ihree, from 1000, &c. 

12. A perfect number is one which is equal to the sum of nil 
iHidiguot parts. Thus, 6=: 1 + 2+3, the sum of its aliquot piirts, 
and is a perfect number. 

Oes. 1. All the numhcrs known, to whieh this property realty bploncf, are 
the fclloBing: (i; 28; 4!>fi; 813S; 33,a50,33«i B,5a'J,yG9,05e; 137,438, (13 1, Pa- 
llid 2.:!a>,«43.008. 1 3.1,952, 13H.« 

2. All perfect nninliers terminate with G, or W. 

QniiPT.-Wheii 1< one niiinl*t h ineiisiiie i>f aninlier ! What Is a mullliilo ( WhBl u< 
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IGl. By tlie term properties of numbers, is meant those 
qualities or elements which are inherent and inseparable from 
them. Some of the more prominent are the following : 

1. The sum of any two or more even numbers, is an even number. 

2. Tlie difference of any two even numbers, is an even mimbor. 

3. The sum or difference of two odd numbere, is even; but the 
tvx. 3f three odd numbers, is add. 

4. Tlie sum of any eiiea number of odd numbers, is even ; but 
the sum of any odd number of odd numbers, is odd. 

5. Tlie sum, or difference, of an even and an odd number, is an 
odd number. 

6. Tlie product of an ewen. and an odd number, or of two even 
numbers, is even. 

"?. If an even number be divisible by an odd number, tho 
quotient is an even number. 

8. The product of any number of factors, is even, if any one of 
tbem be even. 

9. An odd number camiot be divided by an even number with- 
out a remainder. 

10. The product of any two or more odd numbers, is an odd 
number. 

11. If an odd number divides an even number, it ivill also 
divide Ihe half of it. 

12. If an even number be divisible by an odd number, it will 
also be divisible by double that number. 

13. Any number that measures two others, must Ukewisfl 
measure their mm, their difference, and their product. 

14. A number that measures another, must also measure its 
multiple, or its product by any v>kole number. 

15. Any number expressed by the decimal notation, divided 
by 9, will leave the same remainder, as the sum of its figures or 
digits dirided by 9. 

Demom'ralum. — Take nny numher, HS 6357; now separating il i niei its eeve- 
nl pnrts, i' bocnmes 60IHl-i-300-|-5(H-7. But OOI)[l=i;xlMll=t;x(!H>!l+l) 
=CX!'W-;-tl. In like mnnncr 31HI=3x99-H!, am) 50=^5xi»-f3. Hence 
835^=6xt)9^■f3X99^BX9^-6-|-3-i-5+7; anJ Ki57-i-9 =((ix 999-^3 x9H- 

Qd»t.— 161. What la meBnt by |iro[wrlI« of numbeii t 
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5x9+6+3+5-1-7)^9. ButGx99i)-i-3X9n+5X!' is CTiJenlly divisible by 9 
therefore if tl357 be ilividca by !>, it will lea^e the same remainder ns G-|-3-|-5-i ■ 
7-^-9. The same will be found true of any other nunibec whutefer. 

Ons. 1. Thispropertj ofthe nuraberO afiordBttningenioUBmclhod ofproving 
ebehorthefutiduincntal rules. (Arts. 90, 123.) The sHine pn>tKtty beiimj^std 
thanuuiborS; for, 3 is a mensiireof 9, and will therefore be contulned an ejt- 
iu number ol tmies in any number of 9s. But it belongs to no other i]ii;it. 

3. The preceding is not a ftecessary but an iiidilenlai |)rD)Aerty of the nuni' 
ber 9. It arises from the law of iiwrease in Ihe dedmal notation. UthetoAUi 
of the syateni were 8, it would belong to 7 ; if the radix were 13, it woul J be 
long to II; and universally, it belongs to the number that is mie km than tha 
radii: of the system of notation. 

16. If the number 9 is multiplied by any sifij/le figure or digi', 
the sum of tl?e figures composing the product, will make 9. 
Thus, 9x4=30, and 3-i-G=9. 

17. If we take any two numbers whatever ; then one of them, 
or their ««m, or their diffeTence, is divisible by 3, Thus, take U 
and 17 ; ihougli neither of the numbers themselves, nor their sura 
is divisible by 3, yet their difference is, for it is 6. 

18. Any number divided by 1 1, will leave the same reniainder, 
as tlie sum of its alkniats digits in the even places reckoning 
from the right, taken from the sum of its alternate digits in the 
odd places, increased by 1 1 if necessary. 

Take any number, as 38405603, and mark the alternate fig- 
ures. Now the sum of those marked, vizi 8+0+0+3=17. 
The sum of the others, viz ; 3+4+5+0=12. And 17—12=5, 
the remainder sought. That is, 38405603 divided by 11, will 
leave 5 remainder. 

Ag^n, take 5847302, the sum of the marked figures is 14; 
the sum of those not marked is 21. Now 21 taken from 25, 
(=14+11,) leaves 4, the remainder sought. 

19. Every composite nuinher may be resolved into prime factors. 
For, since a composite number is produced by multiplying two oi 
more factors together, (Art. 160. Def. 3,) it may evidently lie I'e- 
solved into those factors ; and if these factors themselves are com^- 
posite, they also may bi; rcsoh'ed into other factors, and thus l!:a 
analysis may be continued, until all the factors are prime tmmbeis, 

20. The least divisor of every number is a prime number. 
For, every whole number is either prime, or composite ; (Art. 1 60. 
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Def. 2 ;) but a composite number, we bave JTist seen, can be re- 
solved into piimo factors ; consequeatly, the leasl divisor of every 
number must he & p-ime number. 

21. Every prime number except 2, if increased ov diminislied 
by 1, is divisible by 4. See table of prime numbers, next page. 

22. Every prime number except 2 and 3, if increased or 
diminisbed by I, is divisible by C. 

23. Eveiy prime number, except 2 and 5, is contained witbout 
a remainder, in the number expressed in tbe common notation by 
as many 9s as there are units, less one, in the prime number itself.* 
Thus. 3 is a measure of 98 ; 1 of 990,099 ; and 13 of 909,999, 



24. E^eiy prime number, escept 2, 3, and 5, i 
the number expressed in common notation, by as many Is as there 
are units, less one, in the prime number. Thus, 1 \i 
of 111,111; and 13 of 111,111,111,111. 

25. All prime numbers except 2, are odd ; and ci 
terminate with an odd digit. (Ai-t. IfiO. Def. 4.) 

iVfife. — I. It mufil not be inferred from t'lis Ihat oil odd numbers a.e prime, 
(ArLlOO. Def.G. Oba.) 

3. It ispluin thai any numher terminating with 5, can 1)6 ilivideJ by Swilii- 
out a Temiuniter. Hence, 

26. All prime numbers, except 2 and 5, must terminate with 
I, 3, 7, or 9 ; all other numbers are composite. 

1 G 1 • a. To find the prime numbers in any series of numbers. 

Write in tlidr proper order all the odd numbers contained in the 
series. T hen reckoning from 3, place a. point over every third num- 
her in tlie series ; reckoning from 5, place a point over every fifth, 
numher ; reckoning from 7, place a point over every seventh nutn- 
her, and so on. Tfie numbers remaining -without joints, together 
with the number 2, are tlte primes required. 

Take the series of numbers up to 40, thus, 1, 3, 5, 7, 9, 11, 13, 
is, 17, 19, 21, 23, 23, 27, 29, SI, 33, 35, 37, 30 ; then adding the 
numl)er 2, tl.c primes are 1, 2, 3, 5, 7, 11, 13, &ii. 

iVi.;*.— This melhoJ of eieluding the numliere which are not prime from i 
«erie*, waa iDTenlciJ b; EratiHlheaes, and is Iherefure called EralaUhems' Sitre, 
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1 


I73|409|059i 941 


1223 1511 


181Ii2r292423;274l 


3079 ', 


2 


179419 


661 947 


1229 


523 


1823 2131:2437:2749 


3083 


8 


181 


421 


673 953 


1231 


1531 


1881 


2187 24412753 


3089 


5 


191 


431 


677 967 


1237 


1543 


1847 


2]41i2447 2767 


3109 


1 


193 


433 


683 


971 


1249 


1549 


1861 


2148 2459 


2777 


3119 


11 


197 


439 


691 


977 


1250 


1558 


1867 


21532467 


2780 


3121 . 


13 


190 


443 


701 


983 


1277 


1559 


1871 


21612473 


2791 


3137 : 


17 


211 


449 


709 


991 


1279 


1507 


1873 


217912477 


2797 


3163 1 


Id 


223 


467 


719 


997 


1283 


1571 


1877 


2203;2603 


2801 


3167 ■ 


23 


227 


461 


727 


009 


1289 


1579 


1879 


2207J2621 


2803'3169 


29 


229 


463 


733 


01311291 


1583 


1880 


2213J25S1 


2610:3181 


3] 


233 


467 


739 


019,1297 


1597 


1901 


22212530 


2833:3187 


8.7 


239 


470 


743 


0211301 


1601 


1907 


2237:2543 


2837:3191 


41 


241 


487 


751 


0311303 


1607 


1013 


2230:2549 


2843!3203 


43251 


491 


757 


0331307 


1609 


1931 


2243:2551 


2861:3209 


471257 


499 


761 


039,1319 


1613 


1933 


225!i2557 


2857;S217 


53;2(i3|603 


769 


049ll321 


IGIO 


1049 


22672579 


2861.8221 


5!)'2GO:oO!)i773 


051:1327 


1021 


1951 


2269 2691 


2879 3229 


GlJ27i:521.787 


06lll361 


1627 


1973 


2273;2593 


2887 3251 


87!i;77!a2:i!7i)7 


1063;13C7 


1637 


1970 


2281;2609 


2897;3253 


7li28ll64l|800 


]069'1373 


1657 


1987 


2287;2017 


2903.3267 


73 283 


547 811 


10871381 


1663 


1993 


2293j262I 


2900 3259 


7e|293 


657821 


10911390 


1667 


1997 


22972633 


2917^3271 


831307 


5631823 


10031409 


1669 


1999 


23092647 


202713299 


8fl;311 


669J827 


109711423 


1693 


2003 


23112657 


2039'330l 


97 


313 


571829 


11031427 


1697 


2011 


23332659 


29o3;3307 


101 


317 


577839 


1109 1429 


1699 


2on 


23392663 


2967:3313 


103 


331 


587853 


1117,1433 


1700 


2027 


234l!2671 


2063|3319 


107 


837 


593,857 


1123,1430 


1721 


2029 


234712677 


2969 3323 


101) 


347 


599.859 


11291447 


1723 


2039 


23512683 


2971 8329 


lis 


34fl 


601863 


1151 1451 


1733 


2053 


2357 2687 


2099 3331 


127 


|353i607i877 


1153.1463 


1741 


2063 


23712689 


3001 3343 


13 


359!613|881 


1163;i450 


174" 


2069 


2377 2693 


30113347 


18 


367;6l7|883 


11711471 


1753 


2081 


2381 2600 


3019:3359 


139]373;ai9e87 


11811481 


1759 


2083 


2383 2707 


3023 3361 


]48;379:fi31 907 


11871483 


1777 


2087 


2380:2711 


3037 33 T I 


151383 641;()11 


1103 1487 


1783 


20811 


2393i27l; 


3041:3373 


157 8B1):643;919 


120i;i48a 


1787 209912309 2719 3049.3389 


163 397|647 929 


1213;1493 


1789 2111 2411 2729 3061 3391 


167U0!l653^937 


]2l7;]49ii 


1801 2113la417 2731 3067|3407 
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Art. 162.] propekties of numbers. PS 

DIFFERKKT SCALES OF NOTATION. 

1 62> A number expressed in t1ie decimal nolation, raa^ be 
ohatiy;i;d to any reqnireii «cale of cotation in Llie following manner. 

JJivide tlie given, number by the radix of the required xcide e(m~ 
tmually, till the quotient ta less than, the radix ; then annex to tlie 
laxt qaoiient the several rernainders in a retroffraJe order, plaetri^ 
ciphers where tliere is no remainder, and the result will be tlie nvm- 
ler in the scale required. {Arts. 43, 44.) 

Ex. 1. Express 429 in the quinary scale of notation. 

Sxplanaliwi. — By Dii-iding the given number 5)120 

by 5, it is evidently distributed into 85 parts, 5) 85 — * 

each of which is equal to 5, with 4 remainder. 5) 17 — 

Diiiding agmn by 5, these parts are distributed 3 — 2 

into 17 Otlier parts, each of which is equal to 5 Anx. 3204 

times 5, and the remainder is nothing;. Dividing by 5 the third 
time, the parts last found are again distributed into 3 other parts, 
each of which is equal to 5 times 5 into 5, with 2 remainder. 
Thus, the given number is resolved into SXoX5X5+2XoX6+ 
OX 5+4, or 3204, which is the answer required. 

2. Cliange 7854 from the decimal to the binary scale. 

Arts. UUOlOlOlllO. 

3. Change 7854 from the decimal to the ternary scale, 

Ans. 101202220. 

4. Change 7854 from the decimal to the quaternary scale. 

Ans. 1322232. 

5. Change 7854 from the decimal to the quinary scale. 

Ans. 222404 

6. Change 7854 from the decimal to the senary scale. 

Ans. 100210. 

7. Change 7854 from the decimal to the octary scale, 

Ans. 17256. 

8. Change 7854 from the decimal to the nonary scale. 

Am. 11686. 
8. Change 7854 from the decimal to the duodecimal scale. 

Am. 4666. 
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10. Change 35261 from teem he quaternary scale. 

11. Change 643175 from e (i mal o the octary scale. 

12. Change 175883 from e de m ot e septenary acaJa 

13. Change 534610 from he de to t e octary st-aJe. 

14. Change 84I5i3a fruin ted a o e nonary scale. 

15. Change 592t^5 from de una o lie duodecimal sc^e, 

jVod;. — Since every acei-. reqni ea m n ere as there are units in 

the failix, we will denote IC by I, and by A 3470 I e. 

163. To change a number expressed in any given scale of 
notation, to the decimal scale. 

MtUliply lite left hand figure by the given radix, and to lite 
product add the next figure ; then multiply this mm hy the radix 
again, and to this product add the next figure ; thus cordinue the 
operatioa till all iJie figures in tfie given number have been employed, 
and the last p-oduct will be the numhe tk d I cale. 

16. Change 3204 from the quinary t th d ml cale. 

Operation. 
Explanation. — Multiplying the left 1 nd fi 3204 

liy 5, the ^ven radif, evidently redu es t t th ^ 

nest lower order; for in the qtiinar} cal 5 17 
BJi inferior order make one in the n t p 5 

order. For the same reason, mult ply thi 85 
hum by 5 again, reduces it to the next lower 5 

order, &c. 429 Am. 

Obb. This and the preceding operaliooa are the same in principle, as rcdueiag 
impound numbers from one d^inomination to another. 

17. Change 1322232 from the quaternary to the decimal scale. 

Ans. 7S54. 

18. Change 2546571 from the octary to the decimal scale, 

19. Change 34120521 from the senary to the decimal scale. 

20. Change 146620314 from the septenary to the decimal scale, 

21. Change 834107621 from the nonary to the decimal scale. 

22. Change 40-3130021 from the quinary to the decimal scale, 

23. Change 704400316 from the octary to the decimal scale. 
'*,i. Change 903 1241 06 from thoduodeumal to the decimal scalft 



6y Google 



Arts 103-165.] PEorEnriEs oi' kumbebs. S7 

ANALYSIS OP COMPOSITE NUMBERS. 

164* Every composite number, it has been shown, may be 
resolved into jjrime factors. (Art. 161. Prop. 19.) 
Ex. 1. Resolve 210 into its prime factors. 

Oj/sralion. We first divide t'oe giv(;n numher by 2, \vhii;h 

2)210 is the least number tliat will divide -t with- 

bjIOo out a, remainder, and which is also a piime 

5)3.) number. (Prop. 20.) We next divide by 3, 

7 then by 5. The several divisors and the last 

Atis. 1, 3, 5, and 7. quotient are the prime factors required. 

PiiooF.— 2X3X5X7 = 210. Hence, 

IG5. To resolve a composite numler into its prime factors, 
Dwide lite gtim number hy the smallest numher which wiU di- 
vide it without a remainder ; then divide the quotient in the same 
iDai/, and thus continue i!ie operation till a quotient is obtained 
which cun he diiided by no number greater than 1. T/te several 
diviiors wilh the last quotient, will be the prime factors required. 
(Art. 161. Prop. 19.) 

Demna^liKUifm. — Every ilii>isvm of a number, it is plain, icsoWfs il into Itno 
faclnri, vii; :lie divisor and dividend. (Art. 113.) But Hcconling to the role, 
the diviwrs, in every CRse, are the smailest numliers that will divide the given 
r.Timlii^r and the succeE^ve quotients without b remaindei; consequently they 
are all prime numbers. (Art. 161. Prop. 20.) And ance the division is con- 
tinued till a quotient is obtained, which cannot be divided by any numbef 
jrreater than 1, it follows that the l/al quotient must also be a prim', cumber; 
for, a [jriine number is one which cannot he exactly divided by any whole 
number except a Knii and !(Ki/. (Art, lUO. Def i.) 

Obs. 1. Since the Uasl diviirtr of every number is a prime number, it is evi- 
dent that H composite number may be roEclved into its prime factors, by ctiv id- 
Lug il continually by nnij jH-iiiic mmiicr that will divide the given number and 
Ihe qootiente without a remainder. Hence, 

i. A nomposhe number can be divided by any of Ua pri-nie factors without a 
lemiiinJer, and bj tile product of any two or more of them, but by ?jri Mer 
lumber. Thus, the prime faulora of 43 are 3, 3, and 7, Now 43 can be di- 

amsl.— 165. HnWdo )-ou WMlve a cnmpmitB numher irlo Us prime facUtf. 1 O*.. WJI 
Iha «uue remll M oliliuiitd, if w* dinda byany oT lis prima t^uml 
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2. Eesolve 4 and G into their prime factors. 
Soluli(m. — t = 2X2 ; and 6 = 2X3. 

3. Resolve 8 into its prime factors. Ans. 8=2x2x2. 
Eesolve the following composite numbers into their 

factors : 



5. 10. 

6. 12. 

7. U. 

8. ]5. 
fi. IC. 

10. 18. 

11. 20. 

12. 21. 

13. 22. 

14. 2-1. 

15. 25. 

16. 2(3. 

17. 27. 

18. 28. 
IP. 30. 



40. 51. 

41. 58. 



2G 


39. 


27 


40. 


28. 


42. 


29. 


44, 


30. 


45. 


31. 


46. 


32 


48. 


33. 


4D, 


34 


50. 


35. 


51. 


36 


52. 


37 


54. 



46. 


65 


47. 


66 


48. 


68 


40. 


69 


50. 


70 


51. 


72 


62 


74 


53. 


75 


64 


76 


55. 


77 


56. 


78 



58. 81. 

59. 82. 

60. 84. 



65. DO. 

66. 91. 

67. 92. 

68. 03. 

69. 94. 

70. 95. 

71. 96. 

72. 98. 

73. 99. 

74. 100. 

75. IDS. 



21. 33. 30. 56. 67. 

76. Eesolve 120 and 144 into their prime factors. 

77. E«solve 180 and 420 into their prime factors. 

78. Resolve 714 and 836 mto their prime factors. 

79. Eesolve 574 and 2898 into their prime factors. 
eO. Eesolve 11492 and 980 into their prime factors. 

81. What arp the prime factors of 650 and 1728 ? 

82. "What are tte prime factors of 1492 and 8032 ? 

83. Wliat are the prime factors of 4604 and 16806 ? 

84. What are the prime factors of 71640 and 20780t 

85. What are the prime factors of 84570 and 054SO ? 

86. Wist era the prime factors of 92352 asd S1660 ? 
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GREATEST COMMON DIVISOR. 
166. A eonitmoTi dirimr of two or more numbers, is a num- 
ber ■which will divide each of tliem without a remainder, Thua 
3 ia a common divisor of 0, 8, 12, 16, 18, &c. 

167> The greatest com/mon divisor of two or more numbers, 
is tlie greatest number which will divide them without a remainder'. 
Tims 6 is the greatest common divisor of 12, 18, 24, and 30. 

Oes. a mimnon divisor is sametimes called b. commini measure. It will be 
reen that a camnien divisor of two or more numbers, is simply a factor which 
IB CKiranon Xa those numbers, and the greatest common divisOT is the grailesi 
(actor common to them. Hence, 

168. To find a common, divisor of two or more numbers. 
Resolve each numher into two or m,are factors, one of which shall 

he common to alt the givai numbers. 

Or, resolve the given numbers into their prime factors, theaif 

ike same factor isfotuid in each, it will be a common divisor. (Art. 

165. Oba. 2.) 

Obs. If the given numbers hiive not a common factor, they cajinot have a 
common divisor greater than a unit ; consequently they are either prime ■aam- 
ben, i>r are prime to each oHwi: {Art. IfiO. Def.4. Obs. 9.) 

AWe.— The following facts may assist the learner in finding common di- 

1. Any number ending in 0. or an even number, ns 3, 4, 6, &c., may ba 
divided by 2. 

2. Any number ending in 5 or 0, niay be divided by 5. 

3. Any number ending in 0, may be divided by 10. 

4. When the two right hand figures are divisible by 4, the whole numbef 
may he divided by 4. 

5. If the three right hand figures of any number are divirihle by 3, tne 
whole is divisible by 8, 

Ex. 1. Find a common divisor of 6, 15, and 21. 

Solution. — 6=3X2; 15=3X5; and 21=3X7- The factor 
3 is common to each of the given numbers, and is therefore a 
common divisor of them. 
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2. Find a ;ommon divisor of 15, 18, 24, and 36. 

3. Fmd a common divisor of 14, 28, 42, and 35. 

4. Find a common divisor of 10, 35, 50, 75, and 60, 

5. Find a commtwi divisor of 82, 118, and 146. 

6. Find a comfinon divisor of 42 a»d 66. Am. 2, 3, or 6. 

1 69. It will he seen fr<HD tlie last example that two nimtben 
may have more tlisn one common divisw. In many cases it ia 
lighly important to find the cirealest divwor that will divide two 
W more given numbers without a remainder. 

7. What is the greatest CMomMi divisor of 35 and 50 ? 
Operatitm. Dividing 50 by 35, the remainder is 16, 

35)50(1 then dividing 35 (the preceding dmsor) by 

35 15 (the last remainder) the remainder is 5; 

15)35(2 finally, dividing 15 (the preteding divisor) by 

80 5 (the last remainder) nn'riing remains ; con- 

5)15(3 seqaently 5, the last diviaOT, is the greatest 

15 common divisw. Hence, 

170. To find the grealeit common divisor of two numbers. 
Divide ike greater number hy the less ; then divide t/ie preceding 

divUor hy the lust reTnainder, and to on, till nothing remmni 
The la»i divisor will he the greatest rommon divisor. 

When there are more than two numbers given. 

J'irst Jind ike greatest common divisor of any two of them ; 
then, that of the common divisor Ikus obtained and of another 
given mumher, and so on through all the given numbers. The last 
fwnmon divisor found, mil be tlie one required, 

Demmatrati/m, — Since 5 is a measure of the )ast i^ivideud 15, in the precei)- 
iDg solution, it must therefore be a meaBUre of the preceding diviJend 35; be- 
cause 35=2X15-1^; ^'"^ ^^ '' ""^ of the given numl>ers. Now, aince S 
measures 15 and 35, it must also measure their sum, itz: 35-|-15, or 50, which 
is the irtbeT given number. (Art. 161. Propi 13.) In a. similar manner it maj 
be shown that the last divisor will, in al! cases, bo the greatest cominon diimor. 

Nott. — Nnmbere which have no wmnton measure greater than 1, are eeiA ti 
be incrnnme^tst'ToMe. Thus 17 and 39 are incommensurable. 

QiKT.— 170. Hon BiiiIili>rBBi*BtcuiiunDD divisor Dri»Dnuinb«i3l Ofmoialhaatwa 



6y Google 



,Vrts. 169-171.] DLViaoR. 101 

8. What is the greatest common divisor of 285 and 465 ? 

9. What is the greatest common divisor of 532 and 1274 ? 

10. What is the greatest common divisor of 888 and 2775 ? 

11. What is the greatest common divisor of 214S and 3471 ? 

12. What is the greatest common divisor of 1879 and 2425 ? 

13. What is the greatest common divisor of 75, 125, and 160? 
Stiggettion. — Find the greatest common divisor of 75 and 125, 

Khich is 25. Then that of 25 and 160. Ans. o. 

14. What is the greatest common divisor of 183, 3996, 108 ? 

15. What is the greatest common divisor of 672, 1440, and 3472? 

16. What is the greatest common divisor of 30, 42, and 66 ? 

hialj'ni — Byre ohm^ the ifivennuni- Operation. 

It-rs into their pnne fact r^ (Ai-t 165.) 30=2X3X5 

we find tint tlie factors 2 and 3 aie hoth 42=2X3X7 
common divisors of them Butwc have 66=2X3X11 
Been that a composite number can he Wow 2x3=6 Ati*. 
d uded hy the product of any two or 

n o e of us pnme fwtors (Art 165. Obs, 2 ;) consequently 30, 
42 and 66 can all le divided h\ 2X3; for 2X3 is tlie product 
of two prme factors common to eich. And since they are the 
onh factfrs ommon to the gnen numbers, their product must 
be Ihe greitest common divi-wr of fhem.. Hence, we deduce a 

1 T 1 . becond Mtthod of findmj,' the sp^atest common divisor 
of two or more numbers. 

Resolve the given numher» into their prime factors, and ihe con- 
tinued product of those factors which are common to each, will he 
the gi-eatest common divisor. 



17. What is the greatest coramon divisor of 105 and 163 ? 

18. What is the greatest common divisor of 36, 60, and 108 T 

19. What is the greatest common divisor of 108, 126, and 162* 

20. What is the greatest common divisor of 140, 210, and 315 ? 

21. Wliat is the greatest common divisor of 24, 42, 54, and 60 ? 

22. What is the greatest common divisor of 56, 84, 140,and 168 ? 
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LEAST COMMON 



LEAST COMMON MULTIPLE, 



17S. One number is said to be a multiple of another, ■when 
the formur can be divided by tho latler without a remaiidtr. 
(Art. 160. Def. 8.) Hence, 

113. A eommon multiple of two or more numbers, is a nuia- 
ter which can be divided by each of them without a remainder. 
Thus, 12 is a common multiple of 2, 3, and 4; 15 is a common 
miiltiple of 3 and 5, Ac. 

Oba. a aimmen muMple is always a cnmpositc number, of which each of 
the given nmnbera muat be b. factor; otherwise it could not be divided by 
them. (Art. 165. Obs. 2.) 

114:. The continued product of two or more given uumbers 
■will always form a common multiple of those mimbera. The same 
numhers may have an unlinuted nuinher of common multiples ; 
for, multiplying their continued product hy any number, will form 
a new common multiple. (Art. 161. Prop. 14.) 

175. Tlic least common multiple of two or more numbers, is 
the host number which caa be divided by each of them without a 
remainder. Thus, 12 is the least common multiple of 4 and 6, for 
it is the lea.st number ■wliich can be exactly divided by them. 

Oea. The leaat common multiple of two or more numbers, is evidently 
composed of oil the prime fnctors of each of the pven numbers repealed once, 
and only oiice. For, if it did not contain all tlie prime factors of any one of 
the given numbers, it could not be divided by (hat number. (Art. 165. Obs. 2.) 
On the other hand, if any prime factor is employed more limes than it is re- 
peated as Sl factor in some one of the ^ven numbers, then it would not be th« 
least common multiple. 

Ex. 1. What is the least common multiple of 10 and 15 ? 

Analysis. — 10=2X5, and 15=3X5. The prime factors of 
the ^ven numbers are 2, 5, 3, and 5. Now since tlis factor 5 
occurs once in each number, we may therefore cancel if in one 

Qkbst.— ITa. When l9 ons niimlKt sild to bo a multiple nf another! I'M. What Las 

fimped T How many common multiples oiE,y Ibere be of an; given nuinben 1 113. Wbai 
li lb* 1*M( Koioian nDlilpls of ivvu oi most uumbeii 1 
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i, and the continued product of the recoaining factors 2x3 
will he the least comraon multiple. 



We first divide both the numbers by 5 
in order to resolve them iuto prime fac- 
tors. (Art. IY5. Obs.) Tims, all the dif- 
5X2X3-30 Ans. ferent factors of which tlie given num- 
bers are composed, are found in the divisor and quotients once, 
and only once. Therefore the product of the divisor and quotients 
5X2X8. is the least common multiple required. Hence, 

J 7 6. To find the least common multiple of two or more 
numbers. 

Write the given nwmhers in a line with two points between them. 
Divide h/ the smallest rmmier which vnll divide any two or more 
of them witlaMt a remainder, and set tJie gw>tients and tJia undivided 
numbers in a line below. Divide this line and set down t/ie re- 
sults as before ; thus continue the operation till there are no two 
numbers which tan be divided by any number greater tJutti 1 . The 
continued product of the divisors into the numbers in the last line, 
will be the least common multiple required. 

Obs. 1. We have seen that the least divisor of evtTj numberisajTme nojn- 
ber ; hence, dividing by the smalleit nambei ntiich nit) divide two or more of 
the given Qmnbeis, is dividing them by a prime numbec. (Art. IGl. Prop, 30.) 

The resull will evidently be the aaiue, if, instead of dividing by the smallest 
number, we divide the ^ven numbers by am/ prime number, that will divide 
two or more of them, nithout a remainder. 

3. The preceding operation, it will be seen, resolves the ^ven numbers into 
their prime facterl, (Art. 165,) then multiplies a[l the different factors together, 
laking each ftctor as many times in the product, as are equal lo the greater 
Kiimber of limts it is found in either of the given numbers. 

3. If the given numbers are prime numhers, or are prime to each other, the 
(onlinued product of the numbers themselves will be their least comnion mul- 
tiple. (Art. 168. Obs.) Thus, the least common mulliple of 5 and 7 is 35; of 
BanddisTS. 

■nonmalUplaof themT 176. a. Upon'whsl principle does this rule depend 1 Oi>. Wh; 
to you divide liy the smalleal munlier thai wilL divlda two or more of ihe elvsQ nniDtiRii 
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Ex. 2. What is the least common multiple of G, 8, and 12 ? 

Analysis. — By resolving the given numbers Operation. 

into their primo factors, it will be seen that 2 6=2X3 
is found once as a factor in 6 ; iwkeinl2; and 8=2X2X2 
three times in 8. It must therefore he taken 12=2X2X3 
ikres times in the product. Again, 3 is a fac- 2 X 2 X 2X3=24 
tor of 6, and 12, consequently it must be taken only once iu tht 
product. (Art. 170. Obs. 2.) llius, 2x2x2x3=24 ^ms. 

Ex. 3. What is the least common multiple of 12, 18, and 36 ? 
Ji'irst Operation. Seaond Operation. Third Operation. 

2 )12 " 18 " 86 9 )12 " 18 " 36 12 )12 " 18 " 36 

2 )12 " 2 " 4 3) 1 " 18 " 3 

2) 6 " J " 2 1 " % ■' i 

3 " 1 ' 1 And 12X3X6=210. 
Now 9 X 2 X 2 X 3=108. 
2X2X3X3=36 Ans. 

Explanation.— hi the first operation, we divide by the smallest 
numbers which will divide any two or more of the given numbers 
without a remainder, and the product of the divisors, &c., is 36, 
■which is the answer required. 

In the second and third operations, we divide by numbers that 
will divide two or more of the given numbers without a remainder, 
and in both cases, obtain e. 



2) 6 " 


9 ' 


' 18 


8) 3 " 


9 ' 


' 9 


3) 1 " 


3 ' 


' 3 



\ote. — It will he seen from the second and third operations above, that 
*' dividing by any number, which wili divide two or more of the ^ven num- 
bers without a remainder," according to the rule given bj some authors, does 
not always give the kasl common multiple of the numbers. 

1 76. a. The reason of the preceding rule depends upon the 
principle that the least common multiple of any two or more num- 
bers, is composed of all the prime factors of the given numbers, 
each taken as many times, as are equal to the greatest number of 
times it is found in either of the given numbers. (Art. I T5. Ohs.) 
Nele. — 1. The reason for dirfding by the smallest number, is because Iha 
divisor may otherwise be a ctrmpodle number, (Art. 161. Prop. 30,) and have 
a fiictor common to it and one of the quotients, or undiviJed nambera in thv 
hA line ; consequently the continued product of fbem would be too large 6a 
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the fcasicommon multiple. (Art. 17iJ. Obs.) Thus, in the second operaliwi (he 
divisor 9, is a composile number, ccuitaining the factor 3 common to the 3 in 
the quotient ; eonsequenlly the product is Arm times loo large. In the third 
operation the divisor 13, is a oompoate nuinljer, and cootaina the factiff 6 tma- 
mon to the G in the quotient; therelbre the product is sic Imes too large. 

2. The object of arranging the given numbers in a line, is that all of them 
B)sy he resolved into their prime factors at the same time ; and also to present 
al s glance the tacJors which compose the least common mnlliple required. 

4. Find the least common raulliple of 6, 9, and 15. 

5. Find the least common multipte of 8, 16, 18, Mid 24, 

6. Find the least common multiple of 9, 15, 12, 6, and 5. 

7. Find the least common multiple of 5, 10, 8, 18, and Ifi. 

8. Find the least common multiple of 24, 16, 18, and 20. 

9. Find the least commim multiple of 3S, 25, 60, 12, and 35. 
10. Find tlie least common multiple of 42, 12, 84, and 72. 

11 Find the Icist common multiple of T 54 81 14 and 63 
1" F nd tl e least common ulljpk of 11 13 ^ a d 5 

177 Tie pocess of find g the kist common mult pie 
may oftpn he eh rtened by can elmg every nnmber wh eh wtlt 
d 'ule any other g et rtier eith/at a r ea nd r and a/*9 
those w! eh w U d ide anj ot/ur ntbe t/ie same I tie The 

least mnt <m t uUjl of ti ml r that remai b U be the an- 
e ver requ r I 

Obs By a o on and p acti h stud nt pf 11 lie aUe o diswrter by in- 
■pedion, the Is^sl comitivm, TnuUij^ of numbers, nhen they are not large. 

13. Find the least common multiple of 4, 6, 10, 8, 12, and IS. 

Operation. Since 4 and 6, will exactly di- 

t)i " $ " 10 " 8 " 12 " 15 vide 8, and 12, we cancel them. 

2) 3 " 4 " 6 " 15 Again, since 5 in the second line 

3) 2" 3 " 15 willexaetlydividelSinthesanup 

2 " 1 " 5 line, we therefore cajioel it, and 

Kow, 2X2X3X2X6=120 -4n«, proceed with the remaining num- 
bers as before. 

14. Find the least common multiple of 9, 12, 72, 36, and 144. 

15. Find the least common multiple of 8, 12, 20, 2t, and 25. 
13. Find the least common multiple of I, 2, 3, 4, 5^ 6, 7, 8, 9. 
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17- Find tlie least common mnltiple of 63, 12, 8-1, and 7. 

18. Find the least common multiple of 54, 81, 63, and 14. 

19. Find the least common multiple of 72, 120, 180, 24, and SB. 

177. a. The least common multiple of two or more nombera 
may also be found in the following manner. 

First find the greatest eom/mfm divisor of two of Ike given num- 
iers ; hy tftis divide one of tliese two nmtthers, wnd mul^ply the 
patient by the other. Then ;perftynn, a mailar operation on tht 
product and another of the given nmmhers ; thin continue the pro- 
eesa until all of ike given numheri have been employed, and th» 
final result vdll he the least common multiple required. 

20. What is the least common multiple of 24, 18, and 12 ? 
Solution. — By inspection, we find the greatest common divisor 

of 24 and 16, is 8. Now 24-r8=3; and 3X16-48. Again, 
the greatest common di'iisor of 4S and 12, is 12. Now 48-rl2 
=4; and 4X.12=48. Ans. 

Proof. — Resolving the given numbers into their prime factors, 
24=2X2X2X3; 16=3X2X2X2; and 12=2X2X3; (Art, 
185;) consequently, 2x2X2x2X3=48, the least commrai mul- 
tiple. {Art. 175. Obs.) 

Obs. The Tens™ of this rule iJepends apon Ihe prindple, that if the yra/iJirt 
•f any two numbers he divided by any factor which is common to both, the 
fueti™i will he a ansBw™ rmdiiple of the two numheta. Thus, if 48. the 
product of C and 8, be divided hy 2, a factor of both, the quotient 24, will bo 
a mnlKple of ench, since it may he regarded either as 8 loultiplied hy Ihe quo- 
tient of 6 by lie factor 2, or as S mallJpUcd by the quotient of 8 by the same 
factor. Hence, it is obvious, that the creafei- the common, measure is, the Irsf 
will he the multiple ; and, consequently, the greatest common measure will 
DToduce the least common multiple. 

When the common moltijile of the first two numbers is found, it is evident, 
thM any number which is a common mutlipSe of il and the third number, will 
fce a multiple of the first, eecond, and thin! numbers. 

21. What is the least common multiple of 75, 120, and 300 ? 

22. What is the least common multiple of 96, 144, and 720 ? 

23. What 13 the least common multiple of 256, 512, and 1728 ? 

24. What k the lea.st common miiltiple of 375, 850. and 3400 ? 
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SECTION VII. 
FRACTIONS. 

Abt. 178t When a number or thing is divided into (wo ejMrtZ 
parts, one of those parta is called one half. If the niimbei- or 
thing is divided into three equal parts, one of the parts is called 
one third ; if it is divided into four equal parts, one of the parts 
is called ovefou-Hli, or one quarter ; and, imiversally. 

When a nurtAer or tiling is divided into equal parts, the parts 
take their name from the number of parts into which the tidng or 
number is divided. 

179* Tlie valusoi one of these equal parts manifestly depends 
upon the number of parts into which the given number or thing 
is divided. Thus, if an orange is successively divided into 2, 3, 
4, 5, 6, &c., equal parts, the thirds will he less than the halves; 
the fourths, than the thirds ; the fifths, than the fourths, &c. 

Obs, a half of any nunjber is equal to as many urats, as 3 is contninetl 
times in that number ; a Ihird of a number is equaj to as many, as 3 is con- 
tained times in the given number; a fmirlh is equal to as many, as 4 is con- 
tained in the number, &c. 

ISO. WJiea a number or ihing is divided into equal parts, 
these parts are called FRACTtoue. 

Obs. Fractions are used to express parte of a celkction of Ihinga, as vfell as 
Df a single thing ; or parts of any numSer of units, as well as of me unit. 
Thus, we speak of ^ of sic ofanges | -f of 75, &o. In this ease the coUection, 
ai number to be diiided into equal parts, is regarded as a joMe. 

181* Fractions are divided into two classes. Common and 
Decimal. For the illustration of Decimal Fractions, see Sec- 
tion IX. 



sIByhundredllia) When 
ad I IBC Whuanta* 
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1S3< Common Fractions are expressed b^" Iwo numbers, one 
plac«d over tbe other, with a iine between tl^erii. One half is 
written thus ^; one third, \; one fourth, \; nine tentiis, Al 
thirteen forty-fifths, ^, &c. 

The number below the line is called the dmominator, and show« 
into liiow many parts the number or thing is divided. 

The number above the line is called the numerator, and show-. 
hotv many parts are expressed by the fraction. Thus, in the frac 
tion f tb d n mmator 3, shows that tbe number is divided inta 
tkr eq al part the numerator 2, shows that Iwo of those parts 
ari? p d by tl e fraction 

Ihe d n m nato and num- rafor together are called the term^ 
of tbe f act ou 

Obs, 1. The term frat-lwit, is of Latjn ongiu, and rignifies broken, or sejjo- 
raltd into parta. Hence, fractions are sometimeB callfd broken mtmbers. 

9. Cormiufa fractions are often called indgar fractions. This lenn, however, 
is very properly falling into disuse, 

3. The number below the line is eaileci the iJeTtorainator, because it ^ves tha 
■name or demmdii(dwn to the fraction ; as, halves, thirds, fifthe, &.c. 

The nutnbet above the hne is called the mmeraior, because it numbers tho 
parts, or shows how many parts are expressed \iy the fraction. 

1 83. A proper fraction is a fraction wliose numerator is lest 
than its denominator ; as, \, -f, -J-. 

An improper fraction, is one whose numerator is equal to, or 
greater than its denominator ; as, f , -f. 

A mixed number is a whole number and a fraction expressed 
together; as, 4r|, 25H- 

A simple fraction is a fraction which has but one numerator and 
one denominator, and may be proper, or improper; as, |, J. 

A compound fraction is a fraction of a fraction ; as, f of J- of f , 
iof AofT^oflf. 

OciaT.— 139. Ron src cnmmnn rractbns eijiressed 1 Whnt is Ihe namber below (hi 
Unecalledl What dnes It show^ WhEit Is the nninber abnre Ihs line calledl Whr* 
ima it show! WhnI are thg dEnamiDsIor and nTiineralor. [nken Intialher, culled t 
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Arts. 182-188.] 

A complex fraction is one wliict has a fraction in its numerabir 
M denonunator, or m botk ; a&, — > — . - ■ 

1 84. Fractions, it wili be seen both from the definition and 
tlie mode of expressing them, arise from division, and may be 
treated as esjircstions of unexecuted division. The numerator an- 
swers to the dividend, and the denomiKalor to the divisor. (Arts. 
26, 182.) Hence, 

185* The valve of a fraction is the qwitient of the nrunerator 
divided by the denominator. Thus, the value of f is two ; of -J- i« 
pne ; of \ is one third, 4c, Hence, 

186. If the denMninator remaiiis die same, multiplying the 
numerator by any tiumber, m-ultiplies the value of the fraction, by 
that number. For, since the numerator and denondnator answer 
to the dividend and divisor, multiplying the numerator is the same 
as multiplying the dividend. But multiplying the dividend, we 
have seen, multiplies the quotient, (Art. 141,) which is the same 
as the va]ue of the fraction. (Art. 185.) Thus, the ralue of f =2 ; 
now, multiplying the numerator by 3, the fraction becomes J^, 
whose value is 6, and is the same as 2 X 3- 

187* Sividinff the nutrterator iy any number, divides tlie value 
of tlie fraction, hy that numler. For, dividing the dividend, dividea 
the quotient. (Art. 142.) Thus, f =2 ; now dividing the numera- 
tor by 2, the fraction becomes ^, whose value is 1, and is the same 
as 2-H2, Hence, 

■, Ihe greater the iwrni^akv, Ihe grenler will 



188. If the numerator reTnains the same, multiplying the dt- 
vamiTMlor by any number, divides ihe value of thefractkm, by that 
number. For, multiplying the divisor, we have seen, divides the 

, Qfest.— Whatisacompleifraetionl 184. From whM dn fracHon" arise 1 ISS. What 
talberalueof afniclLoii! 186. What Ib Ihe effect of muHipiTlnn Ibe niimciBloc, wblta 
IliBdcnDinlnalorreinHiiulheiBniel EtpLatii Ihe nasnn. [87. IVhal is the efieu of dl- 
<1dingthe nuineralotl Ohs, With a given denoininator. whnl Is the ei^l oT loenullt 
Hi* niuucnUir 1 M9. VHiai Is the eiToct ofiiiLiiUplyine ilie daiKHnlnmv t 
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quotient. (Art. 143.) Thus, ^^4; now multiplying the denom- 
inator by 2, the fraction becomes -Jf^, wlioso value is 2, and is the 

189* JDividing tlie denominator hy any nurrA&r, multiplies thi 
value of the fraction by tliat numler. For, dividing the divisor 
multiplies the quotient, (Art. 144.) Thus, ^—i ; now dividing 
the denominator by 2, the fraction becomes -V". wliose value is 8, 
and is the same as 4X2. Hence, 

t, (he grealer the denmainator, the less vrill b» 



190. It is evident from the preceding articles, that multiply- 
ing ike numerator by any number, has the same effect on the value 
of the fraction, as dividing the denominator by that number. 
(Arts. 186, 189.) And, 

Dividing the numerator has the same effect, as multijilying tha 
denominator. (Arts. 187, 188.) 

Obs. It will Le observed, that ranltiplying or dividing the laniieraior of a 
fiacdon, has the same effect upon its value, as the eame opctalion has upon 
a whole number ; but, (he eifect of mnllipljing or dividing the denaminalirr in 
exacUy cimtrary to thai of the same operation upon a whole number. 

191. If the numerator and denominator are both mulUpUed 
or botli divided by the same number, tfie value of tlie fraction will 
not he altered. (Art. 146.) Thus, -V=3 ; now if the numerator 
and denominator are both multiplied by 2, the fraction becomes 
V^, whose value is 3. If both terms are divided by 2, the frac- 
lion becomes f, whose value is 3 ; that is, ^^=^=^=^2, 

193< Smce the value of a fraction is the quotient of tha 
numerator dinded by the denominator, it follows, 

If the numerator and denominator are equal, the value is a Mn/f 
w one. Thus, f=l, -HI, Ac. 
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Aiivs. ieO-194,J I'RAOTioNs. Ill 

If the numerator ia greater tlian the denominator, the value ia 
greater thau <me. Thus, ^=2, f=lf. 

If the numerator is less tlian the denominator, the value is less 
than me. Thus, ^=1 third of 1, t^i fifths of 1. 

103< Fractions may he added, suhtraeted, m,ultiplied, and 
divided, as weil as whole numbers. But, ia order to perform 
these operations, it is often necessary to make certain changes in 
the terms of tlie fractions, 

Obs. It is evident that nny changes may be made in the terms of a fraction, 
which do not alter the quotient of ibc numerator divided by tho denominator ; 
for, if the quotient is not altered, the value remains the same. Thus, the terms 
of the fraction -^ may be changed into -f, ^, ^, &c,,without altering its value; 
for in each ease the quotient of the numerator divided by the denominator is 3. 
Hence, for any given fraction, we may substitute any other fraction, wiiich 
will (^VG the same quoUevi. 



REDUCTION OF FRACTIONS. 

194. The process of changing the terms of a fraction into 
others, without altering- its value, is called Keductios op Frac- 



Kx, 1. Reduce ^ to its lowest terms. 

First Operation. Dividing both terms of the 

2)THf=T'fe '■ again, 5)-ft=Tt Arts, fraction by S, it becomes -fn : 

again, dividing both by 5, we 

obtain ^, whose terms are the lowest to which the given fraction 

can be reduced. 

Second Operation. If we divide both terms by 10, their 

10)^=^ Ans. greatest common dii-isor, (Art. 170,) the 

given fraction will be reduced to its lowest 
terms by a single division. Hence, 



Dlby nducUanof riac 
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112 REDUCTION ot' [Sect. VIJ 

105> To reduce a fraction to its lowest terms. 

Divide tlie numerator and denominator by any niifaier which 
will divide them iotli without a remainder ; and Ikas continue tin 
Iteration, till tlwre is no numher greater ikan 1 that will divide 
Vwm exactly. 

Or, divide hoik the nuiMreUor and denominator hy their greatest 
common divisor ; the two quotients thence arising will he tlie lowest 
terms to viMch the given, frac^on can be reduced. (Art, IVO.) 

0B8. 1. Since htlves are larger than iTcsntJeths, it may be nsked, how Ihs 
fraction \, can be said to be in lower terms than -^. It stiould be observed, 
the eipreawon hviest ie>-m., has raferenca to the niijiiier- of parts into which the 
unit or thing is divided, and not to the xaliie or size of the parts. Thus, in \, 
there ore_^MMr parts than in ■J.J; in ■}-, there are feoier parts than in -^, &c. 
Hence, a fraction is sjud to be redaced to its imoarf terms, when its numeratol 
and denomin^or are expressed in the naaHest numbers possible. 

2. The value of a fraction is not altered by reducing it to its lowest terms 
for, the numerator and denominator are both divided hy the same number. 

3. When the terms of the fraction are small, the foroier method will gen- 
erally be found to be the shorter and more convenient ; but when the terms 
are largs, it is oilen difficult to determine whether the fraction is in its eunplesi 
form, without finding Uie greatest common divisor of its terms. 

E. K«ducc tS to its lowest terms. Ans. i-. 

3. Reduce ff. 11. Eeduce -f-ff. 

4. Reduce -A. 12. Reduce iVA- 

5. R«duce i-%. 13. Reduce ^. 

6. Reduce -Jf. 14. Reduce It?. 
1. Reduce ^. 15. Reduce fH"- 
8. Reduce i}. 16. Reduce -HH- 
e. Reduce -lYu. 17 Reduce fJlf-. 

10. Reduce tVv. 18 Eedu<.e S^H- 

CASE II 

10 Reduce ^^ to a wliole oi mixed numbei 

Analysii—The object in thif, eximpli- i& t) Operation, 
find a whole, or muel number, whose Tilue i*- '7)23 

egual to Ibe given ftactinn JTow since T 3-¥ Aits. 
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Arts. 105-197 J fr ttio-j 113 

■eventlia mate 1 whole one 23 sevenths wiU make as many 
wkule ones is "^ is contained times la 23 And 23-r'r = 3-f. 
But tbe ■value ot a frai-tion is the quoUent of the numerator 
d I ded by the denominator ( \rt 1 8o ) Hence 

1 96* To reduce an improper fraction to a whole, or mixed 
Dutober. 

Divide the numerator fiy the denommator, and the quotient will 
be the whole, or mixed number required. 

20. Reduce V^ to a wliole or mixed number. Ans. 6J-. 

Reduce the following fractions to whole or mixed numbers : 
21. Reduce-^. 26. Reduce V^. 



22. Reduce 

23. Reduce ^S- 

24. Reduce V". 

25. Reduce f}-. 



27. Reduce-^. 

28. Reduce -Lffp. 

29. Reduce H^- 

30. Reduce *fH^. 



CASE HI. 
31. Reduce the mixed number 2Tf to an improper fraction. 

Operation. 
Analysis.— In 1 there are 5 Jifths, and in 27 27-i 

there are 27 times as many. Now 6X27=135, 6 

Kid 2 fifths make 137 fifths. Hence, H^ Ans. 

197. To reduce a mixed number to an improper fraction. 

Multiply the teliole number hy the deiwiainator of the fraction, 
And to the product add the given, numerator. The sum placed over 
the ffiven denominator, mil form the improper fraction required. 

Osa. 1. Any Wjole number may be eiq>reBaeil in the form of a fraction witb- 
rat altering its value, by making 1 the deneminAtin: 

2, A whole number may also be reduced to a fraction of any denominator, 
Dy nudiiplying the giren number by the propoael denominator; the product 
will be the ntunerator of the fraction required. 

aiTtsT.— 106. Haw 1i an impioper ftacdon leduced u a whole nr niiieil number' 
IB7. Hoiv reduce a niiied number M an Improper fracilon ! Oii, How cipress a waola 
(uritar b the Amn of a Uuiion 1 Hon reduce l( Is a fniciioa of a giTes otnumknsKirl 
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112 KEDTjcriOK OP [SE<yi: VIl 

19S> To reduce a fraction to its lowest terms. 

Divide t!te nutiierator and denominator 6y any numbd' whici 
will divide them hoth without a remainder ; and thus continue tht 
eperatirm, fill there is no number greater than 1 that will divide 
them exactly^ 

Or, divide both the numerator arid denominator by their greatest 
eommon divisor ; the two quotients flience ansMtg will be the lowest 
ierTns to which the given fracHon can be reduced. (Art. 170,) 

Obs. 1. Since lud^res are larger than iwentielhs, it may be aaked, how tha 
fraction i, can be said to be in knner terms than ■^. It Ghould be ubserveJ, 
the expression Imixst term, has reference to the nimiier of parts into which tlie 
unit or thing ta divided, and not to thei'okie or size of tlie parts. Thus, in i, 
there are /ciuer parts than in -J^ i in -J, there are fevter parts than in -^, &c. 
Hence, a fraction is saic! to he reduced to its Imnest terms, when its numeratol 
and denominator are expressed in the smallest numbers possible. 

2. The value of a fraction is not altered by reducing it to its lowest terms 
for, the nomerator and denominator are both divided by the same nambor. 

3. When the lenns of the fracUon are small, the former method will gerv- 
erally be found to be the shorter and more convenient ; but when the lormd 



are large, it is often difficuU t 




form, without finding tiie greaksl amm 


DiirfiuisiM- of its terms. 


£. Reduce -^ to its lowest terms 


Ans. i. 


3. Reduce -ft. 




11 Reduce fH- 


4. Reduce ■^. 




12 Reduce -tVA- 


5. Reduce if-. 




13 Reduce ff9. 


6. Reduce ^. 




14 Reduce -§5f. 


7. Reduce ff. 




15 Reduce |f+. 


8. Reduce -R. 




IG Rbduie+m- 


9. Reduce -ft?iT. 




17 Reduce i^5+. 


10. Reduce-,^. 




18 Reduce Hff- 




CASE II 


19. Reduce -^V^ to a whole or ii 


lixrd numher 


Analysis.— The object 


iu this 


enmple, i& to Operation. 


Gnd a whole, or mixed n 


umher. 


Those -value i^ 7)23 


equal to the given fraction. 


Now, '.inoe 7 3-^ Am. 
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Akth. ISS, ICS.J ysACTioNa. 116 

4B. Eediice -} of -f of -ft- of ^ to a simple fraction. 

50. E«duce T^ of -^ of f of f of > to a simple fraction. 

Analysis. — Since tlie product of Operation. 

ihe nwinerators is to be divided ■'f^f^f^f ^— A 

hy the product of the denomina- g $ li 7 9 6.^ 
tors, ive may cancel the factors 2, 

8, and «t, wluch are common to both ; for, this is dividing the 
terms of the new fraction by the same number, (Art. 148,) and 
therefore does not alter its value. (Art, 191.) Multiplying the 
remaming factoi-s together, we have ^, which is the answer re- 
quired. Hence, 

199. To reduce compound fractions to simple ones by 
Cabcblation', 

Cancel all the factors which are comnwn to the numerators and 
denominators ; then multiply the remaining terms tocfether as be- 
fore. (Art. 198.) 

Oca. 1. The reason of this rula depends apon the fact that the nnineraior 
and ileDominator of iJie new fraction are, in effect, divided by the same num- 
bers ; for, canceling a factor of h. number divides the number by that &ctor. 
(Art. 1^,) Consequently the yalue of the ftaction ia not altered. (Art, 191.) 

2. This method not only shjnisas the operation of multiplying, but at Iha 
■Bine time reduces the answer to its loviesl terms. A little practice will give 
&e student great facility in its application. 

fil. Eeduce f of if of f to a simple fraction. 



S First we cancel the 3 and 8 in the 

^ i$ $ 3 numerator, tlien the 24 in the denomiiia- 

$ pi" 7^7 ' tor, which is equal to the factors 3 into 8. 
Finally, we cancel the 5 in the denomina- 
tor aad the factor 5 in the numerator 15, placing the other factor 
S above. Wo have 3 left in the numerator, and 7 in the denom- 
inator. Ans. ^. 

62. Eeduce -I of f of -| of -tf to a simple fraction. 

63. Reduce -f of f of ^ of -[=V of f to a simple fraction. 
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116 REDUCTION OP [Sect. VIL 

54. Reduce ^ of -f of -f of i of -A to a simple fmction. 

55. Reduce f of i^ of ^ of -^ to a simple fraction, 

56. Reduce f of -t-f of * of aV to a simple fraction. 
61. Reduce f of +J of ff of i? to a simple fraction. 

58. R«duce -f- of i^ of -fj of ^ of f to a simple fraction. 

59. Reduce -J of f of 4-J of ^ of ^ to a simple fraction. 

60. Reduce i of 3^ of -J of ft of -J to a simple fraction, 

Note.—Foi reducljon of complex: fractions to simple ones, see Art. 239. 



El. 61. Reduce -J and ■} to a common denommator. 
Note. — Two or mote fmcliotis are udil to have a cummin itentmiimito', when 
they have the saute denominator. 

Solutwn. — If bot!i terms of the first fraction ■}, are multi- 
plied by the denominator of the second, it become* -f^ : ^.d if 
both terms of the second fraction -J-, are multiplied by the de- 
nominator of the first, it becomes -ft-. Thus the fraetions -^ and 
-ft- have a common denominator, and are respectively equal to tha 
given fractions, viz : T^r— i, and A— -J-. {Art. 191.) Hence, 

300. To reduce fractions to a common denominator. 
Multiply each uumeraior into all ilie denominators except ilt 
men for a new numerator, omd all tlm denominators togetlier for ,i 
ctymman denominator. 

62. Reduce -J, f, and f^ to a common denominator. 
Operation. 
1X^X6=24 1 

3 X 3 X 6=54 ? the three cnmeraujra. 
5X3X4=60 ) 
3X4X6=72 the common denominator. 

Ans. -fl, ^■, and fj. 

DBS, The reoBon that the proceas of reducing fractions lo a common denom- 
inator does not alter their vaisie, is because the numerator and denominator of 
each of the given fracUons, are multiplied by the same numbers ; and vmlHplymg 
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Arts. 200, 201.] FitACTioNs. 

denominatoi of a fraction by tbe sa 



63. Reduce f, f, f , and f to a common denominator. 

64. Reduce f , -J, f, and f to a common denominator. 



Reduce tte following fractions to a common denominator: 

65. Reduce i, i, f, and -J. 69. Rcduce-if, jf. and ff. 

66. Reduce f, t, i, and -f. 70. Reduce if, -Mr, and U- 

67. Reduce i, f, -j^, and tt. 71. Reduce -fj, i^, and if. 

68. Reduce ■^, ?, if, and i. 72. Reduce U> if. and if*. 

CASE VI. 

73. Reduce i, f, and ^ to tiic least common denominator. 

Analysis. — ^We first find tlie least Operation. 

eommon multiple of all tlie given, de- 2).3 " 4 " 8 
nominators, wluch is 24. (Art. 176.) g )3 " 2 " 4 
The next step is to reduce the given 3 " 1 " 2 

fractions to twanty-fourllis without Now 2x2x3X2=24, the 
altering their value. Tliis may evi- least common denominator 
dently be done by multiplying both 

terms of each fraction by such a number as will make its denom- 
inator 24. (Art. 191.) Tlius 3, tlie denominator of the first frac- 
tion, is contained in 24, 8 times ; now, multiplying both terms of 
the fraction \ by 8, it becomes i^. The denominator 4, is con- 
tained in 24, 6 times ; hence, multiplying thg second fraction -f by 
6, it becomes -tf. The denominator 8, is contained in 24, 3 times ; 
and multiplying the tliird fraction -f by 3, it becomes -H- There- 
fore s^, if, and ij- are the fractions required. Hence, 

201< To reduce fractions to their least commoK 'enorainator, 

I. Find the least common multiple of all the denominators of 
the given fractions, and it will he the least common, denominator. 
(Art. 176.) 

II. Bividt the least eommon denominator hy the denominator 
1^ each ginen fraction, and multiply the quotient by the numerator ; 
l&e products vill be the numerators of the fractions required. 
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Obs. 1. This pi 
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. Vll 



Tcct, multiplies both the numetator and denomioa- 
OT of the given fractions by the same number, and consequently does not allef 
their value. (Art. 191.) 

2. The rule supposes each of the given fractions to be reduced to its ifnrest 
terms; otherwise, the least common multiple of their denominators maiy not be 
llie least common denominator to which the given fractions are capable of heing 
reduceJ. Thus, the JVactions -J, f, and -^, when reduced to tho leaat com- 
mon denominator as tbey stand, become -^, -^, and -^. But it is obviom 
that these fractions are not reduced to their least common denominator ; for, 
they can be reduced to J, J, and |. Now, if the given fractions are reduced 
to the foiocsi terms, Ihey become }, J, and |, and the least com/mon mKltiple of 
their denominators, is also 4. (Art. 176.) 

3. By a moment's reflection the student will often discover the least common 
denominator of the given fractions, vrithout going through the ordinary pro- 
cess of finding the least common multiple of their denominators. Take the 
fractions ^, ^, and -^ ; the least common denominator, it will be seen at a 
glance, is 4. Now if we multiply both terms of -J by 2, it becomes ^; and if 
we divide both terms of -^ by 3, or reduce it to its lowest terms, it becomes } . 
Thus the given fractions are equal to |, 2, and J, and are reduced to the fcnji 
WMimtm. aenoniiiiaior. 



74. Reduce f , f, and i to the least 



denominator. 



Operation. 
2 )4 " 6 " 8 



Now 2X2X1X2=24, the least com. denoin, 
nien 24^4=6, and 6X3— IS, the Istmim 
2 )2 " 3 " 4 24-r6=-t, and 4X5^20, the 2d " 

1 " 3 ■' 2 24-r8:=3, and 5x7 = 21, the 3d " 

Ans. -H, n, i'Dd ei. 

75. Reduce ■?■ and -ff to the least common denominator. 
Reduce the following fractions to the least common denominator t 



78 


■ft, t, i, and -ft, 


84 


U 


35, «, and H. 


11 


i », and f. 


85 


-ft 


H, -H, and -ft. 


Is 


i, 5, i, and H. 


86 


A 


H, n. and H. 


Id 


}, *, ♦, nnd A. 


87 


i* 


H. -ft, and «. 


80 


i. i. 5, and «, 


88. 


« 


«, «, and -H. 


81 


i, A, «, .nd H. 


69 


a 


ii, M-, and ft. 


82 


A, «, A, and it 


90 


n 


i5, !i,.nd-rft. 


83 


t,t,it,aad-H, 


SI 


H 


■fiS,, », and All. 


Qu. 


T.-OS,. !Toe> thi, p^ess alia 


Iba value 


ofl 


a aiv™ fraclioiiil Why bmI 
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AXT. 202.] FRACTIONa. 119 

ADDITION OF FRACTIONS. 

Es, 1. A beggar meeting four persons, obtained ■{ of a dollai 
from tlie first, ^ from the second, f from the third, and t from 
the fourth : how much did he receive from ali ? 

Solulion.Since the several donations are all in the same parts 
of a dollar, viz : siiths, it is plain they may be added together in 
the same manner as whole dollars, whole yards, &c. Thus, 1 
sixth and 3 sixths are 4 sixths, and 4 are 8 sixths, and 5 are 13 
sixths. Ans. ■^, or 2^ dollars. 

Ex. 2. What is the sum of f and f ? 

Obs. a difficulty here preseals itself to the learner; for, it is evident, that 
2 IJiirds and 3 fuml/is neither malie 5 thirds, nor 5 fjurlks. (Art. 51.} This 
diffieully may be removed by reducing tiie given fractions to a common de- 
nominaloc. (Art. 300.) Thus, 

Operation. 

„ „_„ j the new numerators. 

3X4=12, the common denominator. 

The fractions, when reduced, are 1% and -ft ; ^^^ 8 tweKth84- 
!) twelfths^lT twelfths. Ans. -ff, or \-^. 

202> From these illustrations we deduce the following general 

RULE FOR ADDITION OP FRACTIONS. 

Reduce the fractions to a common denominator ; add their rm- 
VHfra/ors, and place the sum over the common denominator. 

Oes. 1. Cewpound fradixrm must, of course, he reduced to simple ones, bo- 
fiire a.ttempting to reduce them to a common denominator. (ArL 198.) 

2. Mixed numbers maybe reduced to improper fiactiona, and then be ndded 
■ccotding to the mle; or, we may add the whole numbers and fractional parts 
icparalely, and then unite their sums. 

3. In many instances the operation may be shortened by reducing the given 
tracaons Una^ least citnvion denomiTialin: (Art. 201.) 
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ADDITION OF 



lofi, 



S and i ? 

noff, f, i. and-J? 

1 of -I, f . -H, and i ? 

Q of ^, -^j -^, and -ft ? 

n of i, i, ft, and -ftr ? 

nof-t, tV, f. andf? 

nof f, T^, -5, and-^? 

ii of i, ■^, i, ^, and f ? 

a of -f of i, f of i, and f ? 

n of i of i, -f of i, and -ft? 

noff of iofiof-J-, andi? 

noff, -f of 3, f ofi, andi? 

n of 4i, 8i 2i, 6^, and f ? 

n of i of G, f of 2, 3i, and 6-?? 

a of t, -K, -?t, fi, and-H? 

nof 21i, 35i, il, andf ofl? 

■n of -J of f , -Sj^, 6^, i|, andi? 

m of -J^ and -^3 ? 
Note. — It is obvious, if two fracUons, encli of whose numetatora is I, ai 
iluced to a common denominator, the new numerators will be the same a 
giTen dcnominatora. (Art, 300.) Thus, if i and -j^ are reduced to a con 
denominator, the new numeratan will be 13 and 8, the same as the give 
nominatore. Now, the sum of the new numetalora, placed over the pri 
of the dcnominatora, will be the answer; (Art. 203]) that is t^-^=3 
^y, the answer rei^mred. Hence, 



3. What is the st 

4. What is the si 

5. What is the si 

6. What is the si 

7. What is the si 

8. What is the si 

9. What is the si 

10. What is the SI 

11. What is the SI 

12. What is the SI 

13. What is the s- 
34. What is the SI 

15. What is the si 

16. What is the B- 
1'7. What is the SI 

18. What is the si 

19. What is the si 

20. What is the s 

21. What is the s 



a of any two fractions ■whose numerator* 



203. To find the s 
are one. 

Add the denominators together, place t/ds sum over their prod' 
«e(, and the result will he t/te answer required. 

Obs. 1. The reason of this rule may be Been from the fact that the opern- 
tion is the same as redudng the given fractions lo a common denominator, 
then adding their numerators. 

B. When the nifmerators of two fractions are the!aJne,thdri«« maybe Grand 
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Aet9. 203, 204.J FRACTEOxa. 

by mui^pljHng the sum of the two JEnominators by lie c(, 
:iiij pladng lie result over the product of the given denominators. Thiu, Um 
(4-i-5)x 3_9X3 g7 
" (1X5 ~4X5~S0 ' 



turn of -J and -^ ts equal to 



Ml5%. 



22. What is tlie si 

23. What is the si 

24. What is the si 

25. What is the si 
£C. Wliat is the si 

27. What is the SI 

28. What is the si 



or iV aJid ^ ? 
Of iV S'ld 1^ ? 
Ofiig-sndTib-? 
Of -ft and ^,-? 
Of iJand-Jl? 
Of K and ^^ ? 



n of -sV and -^ ? 
n of Vr and Vr ^ 
Q of eV ^nd -sV ? 
n of ■& and -A ? 
nof i* and-H? 
nof-f^ andf^? 
11 of 6 and -J ? 

jVo(e."-The design in (his and the following eiamplea is to ineorporaia the 
iiJlegers with the fraottons, and eipresa the answer fractionally. 

Solution.— 5=^. (Art. 107. Obs. 2.) Now -^-ff =-V- -4n«. 

304:« Hence, to add a whole number and a fraction together. 

Reduce the whole number to a fraction of the same denominatoi" 
i(,v that of the given fraction ; then add their numerators together. 
(Arts. 202, 197, Oba. 1, 2.) 

Noli:. — The process of incorporating n wh 
■nine as that of reducing a mixed number to 

29. What is the sum of 45 and -f ? 

II of 320 and i^? 
n of 452 andffft,-? 
n of 635-H-+427ii+16251? 
n of 195fi-+600^-i-6C30it+ieoa? 
11 of 67l-Jf+483-}-^+84211f+4325i? 
n of 590-H-+100f|+4005iJ+3020-iV? 
■n of 239+f+644-^+1650-H+4500-,V? 
■nof 6563-i + lOO0i+1830i+8396i? 
n of 366-H+46f-l-165i-f 60OJ+32J-I ? 
n of 4U+105f4-300i+241f+472-J-? 
nof 8672i+163645i+1800H-6625lTVT 
■n of 2G003-}-+19352-J+928ai+68693|? 
n of I925G-i=f+45G00|+f of f of ? ? 
n of f of 28 + 6i+45f +f of 300 ? 
How Add a MhEilv nambsr utd a fimctim 1 



30. What is the si 

31. What is the si 

32. What is the si 
03. What is the s' 

34. What J3 the s 

35. What is the s 

36. Wliat is the s 
87. What is the s- 

38. What is the si 

39. What is the s- 

40. What is the s' 

41. What is the s 

42. What is the s 

43. Wiat is the s- 



6y Google 



128 BUBTEACTioN OP [Sect VTI. 

SUBTRACTION OF FRACTIONS. 
305. Es. 1, A man bouglit -^ of an acre of land, and after- 
wards sold T^ of it : how much land had he left ? 
Solutkm. — 1 tenths from tenths leave 2 tenths. 

Arts, 1^ of an acrCk 
2. A laborer having received 5 of a dollar for a day's work, 
•pent f of a dollar for liquor ; how much money had he left ? 

Nele. — The learner meete with the same difficulty here as in the second ei- 
ample of aJJing fractions | that is, he can no more subtract jS/Ms from ei>Atti, 
Ibait he can add ffi/u to eig/U/n ; for, ^ of a dollai taken from I of a dollai will 
neither leave 4 JifiAs, nor 4 eightis. The fractions must therefore be reduced 
111 a common denominator l>efore the suhtraction can be perfomiei!, 

„„j, „, f the numerators. (Art. 200.) 

8X^=^40, the common denominator. 
The fractions become H and -H- Now ^ — H=H Ans. 

206. From these illustrations we deduce the following general 
RULE FOR SUBTRACTION OF FRACTIONS. 

Reduce the given fractions to a commrm detuminaior ; suhirael 
the less numerator from the greater, and place the remainder over 
n denominator, 

fi'odum! must be reduced to simple ones, as in addition of 



3, From f take i. Am. /j, 

4 From i? take -ft 9. From if take f?. 

.. From fj take -Jf. !0. From § of f tate } of ?. 

6. From-if takei 11, From f of i take i of §. 

7. From f-1 take ^. 12. From i of 40 take f of 20. 

8. From ff- take ff , 13. From f of f of ^ take i of +. 
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Arts. 205-208.J FKAr-nrvKs. 123 

307. Mixed numbers day be reduced to improper fractions, 
tier, tu a commoa denominator, and be subtracted ; or, the frac- 
tional part of the less number may be taken from tlie fractional 
part of the greater, and the less whole numher from the greater, 

14. From BJ take "f. 

^irsl Operation. Second Operaiion. 



Note. — Since wo cannot lake 3 fourths from 1 fourth, we borrow a unil in 
the Becond operadon and reduce it lo fourl/is, which added to the 1 fourth, 
make 5 tburths. Now 3 fourths from 5 fourths leave 3 foartha ; 1 to cany to 
7 makes 6, and S from 9 leaves 1. 

15. From 25f take 13|. 17. From ll8U take 56$. 

16. From 2S{hiV take lOOtV. 18. From 761ff take 482iW- 

19. From 5 take f. 

Suggestmi. — Since 3 thirds make a whole one, in 5 whole ones 
there are 15 thirds ; now 2 tliirda from 15 thirds leave 13 thirds, 
Ans. ^, or 4-J, Hence, 

SOS. To subtract a fraction from a whole numvier. 

Change the whole numler lo a fruKti^m having the same denom- 
inator as tlie fraction to lie subtracted, and proceed as iefore. 
(Art. 197. Obs.2.) 

Oes. If the traction to be subtracted is a proper fraction, we m^y wmplj 
borrow a unit and take the fraction from this, remembering to diminish tbs 
whole number by 1, (Art.69. Obs. I.) 

20. From 20 take f. Ans. 19|. 

21. From 135 take S-J. 26. From 729 take 125tJ. 

22. From 263 take 24ii. 27. From 1000 take 25A- 

23. From 163 take 30|-. 28. From 563 take 562^^. 

24. From 567 take 100-U. 29. From 9263 take 999^. 

25. From 634 take 342-f, 30. From 857 take 7K-t}. 

avBR'.-'WT. Hew are mixed nsmben >al>tK(Ud) 
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I24 MULTIPLICATION! OP [Sect. VIl. 

MULTIPLICATION OF FRACTIONS. 

209. We have seen that multipljing by a wlioU numler, is 
taking the multiplicand as many times as tliere are uniti in tb« 
multiplier. {Art. 82.) On the other hand. 

If the multiplier is only a part of a unit it is plain we musi 
taie only a.pa/rt of the multiplicand. That it 

Multiplying by -i, is taking 1 half of the m It plicand imct. 
Thus, 12X-i=6. 

Multiplying by ^, is taking 1 thi d nS the mult fl and o c«, 
Thus, 12xi-4. 

Multiplying by ^, is taking 1 third of the mult pi cand Iw ce 
Thus, 12X^=8. Hence, 

310« Multiplying hy a fraction S t L ng a erta portioh 
<^ fke mmltipHcaad aa mamy timeg, as there are like portions oj a 
unit in the multiplier. 

Obs. If the multiplier ia a.ii,itii or l,tIieproc!iictiseruJii to the maltipfoanil ; 
if the mnltiplier is grealer than a unit, the product is greater than the niulli- 
plicand; (Art. K;) and if the mnltipBe/ is less than a unit, the product ia 
Jess than ^ multiplicand. 

CASE 1 . 

21 1. To multiply a fraction and a whole numho' together, 

Ex. 1. If 1 man drinks -f of a barrel of cider ,n a month, how 
much will 5 men drink in the same time ? 

Ajialysis. — Since 1 man drinks f of a barrel, 5 men will drink 
5 times as much ; and 5 times 2 thirds are 10 thirds ; that is, 
■JX5=Jf, or 3i. (Art. 106.) ^Ans. S-^ barrels. 

Ex. 2. If a pound of tea costs ■§ of a dollar, how much will 
4 pounds cost ? 

Solution. — |X4=Y; and -=^=2^, or 2i dolls. Ans. 

Or, since dividing the denominator of a fraction by any num- 
ber, multiplies the value of the fraction by that number, (Art. 1 89,) 

»rn>ulliplyin([bya fraclion? OSi. If the muJlLplier is a mnil or 1, whal Is Ihe |«oduct 
•qnal lol When thBmuHlplioris jroilenhMi l.howis (he looducl, comparednJIh tli* 
wMrllewdt When l«f, haw t 
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if we divide tlie denominator 8 by 4, tlie fiaction will become J, 
wliich is equal to 2i, the same as before. Hence, 

212* T& multiply a fraction by a whole number. 
Multiply the numerator of tlie fraction by the whole number, 
tmd write tlie product over Ike denominator. 

Or, divide the denominator by the whole number, Uihen this com 
fa done without a remainder. (Art. 189.) 

Obs, 1. A frnctian is multiplied into it DaaHosceqv^ to its denomtnedoryij 
cancaliug the dBnominator. (Ai. 9.) Thus f x7=4. 

S. On the same principle, a fractdon is multiplied into leny faciei- in its As- 
nmijtalffi; by canceling tliat factor. (Art. IB9.) Thus, .^X3=f. 

3. SincB muiUplication is the repealed additimt of a number or qusatity to 
lUdf, (Art. 80,) the student sometimes finds it difficult to account for the fact 
that the product of a number or quanUtj by a proper fraction, is always less 
than tha number multiplied. This difficulty will at once be removed by re- 
flecting that wiMplyi^ by B.friu:lum is taking or repetding a ccrtjun porlitm 
of the multiplicand a» many times, as there are Wx parliaiys of a imU in ihs 
muldplier. (Art 310.) 



a. Multiply -ft by la. Ans. -Vif. or lOJ. 

4. Multiply -Ji by 8. 9. Multiply f| by 165. 

5. Multiply f*- by 30. 10. Multiply HS by 100. 

6. Multiply fa by 27. 11. Multiply -^ by 630. 

7. Multiply -Hi by 45. 12. Multiply ff by 1000. 

8. Multiply ii by 100. 13. Multiply fH by 831. 
14. Multiply 12| by 8. 

Operation. 

12^ 8 times -f are ^, 'irhich are equal to 5 and -J. 

8 Set down the i. 8 times 12 are 96, and 5 (wliich 

Ans. 101-J. arose from tlife frMtion) make 101. Hence, 

213. To multiply a mised niunfaer by a whole one. 
Multiply the fractional part and the whole number separately, 
ind unite the products. 

nnlilpUed Ltb numtier equal tails dsnonilniUr 1 Hnw liy an; (kcloi In ill deDDiiOulDrl 
tU, How li s Billed number mulIJplied by a whole one 1 
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15. Multiply 45i by 10. 

16. Multiply 8If by 9. 

17. Multiply 31 ii by 20. 

18. Multiply U8+f by 25. 



OF [Sect. VIl 

Ans. 45ii 
IS. Multiply 12'7i by 36. 

20. Multiply 48-iV by i1. 

21. Multiply 250^ by 50. 



21 4. MuUiplyin/; by a. fraction, we have seen, is taking a 
certaitt portion of the multiplicaad as many times, as tbere an 
like jjortions of a miit in the multiplier. Hence, 

To multiply by i : Divide the multiplicand by 2. 

To multiply by ^; Divide the multiplicand hy 3. 

To multiply by ^ : Divide the multiplicand hij 4, &c. 

To multiply by % ; Divide by 3, and multiply the quotient by Q, 

To multiply by -f : Divide by 4, and multiply the quotient by 3, 

31 5> Hence, to multiply a whole number by a fraction. 

Divide the multiplicand by the denominator, and multiply the 
quotient by the numerator. 

Or, multiply the given number by the numerator, and divide tht 
product hy the denominator. 

Obs. 1. When the ^ren number cannot be divided bj the denominatoc 
without a remainder, the latter method is generally prelenetl. 

% Since the product of any two numbers is the same, whichever is taken 
for the multiplier, (Art 83.) the frocrion may be taken for tliB multiplicand, 
and the whole number for the multiplier, when it is more convenient. 

22. If 1 ton of hay costs 21 dolljirs, how much will ^ of a ton 
cost? 

Operation. 

Analysis. — Since I ton costs 21 dollars, ^ of 4)21 

a ton will cost ^ as much. Now, 1 fourth of 21 5-^ 

ia "V" ; ^^^ ^ of 21 is 3 times as much ; but 3 

^XS^^ij^^f , or 15i dollars, Ans. IS^ dolls. 



23. Multiply 136 by i. 

24. Multiply 432 by i. 

25. Multiply 035 by }. 



26, Multiply 360 by -f. 

27. Multiply 580 by ^. 
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Arts. 214-217.] fractions. 127 

28. Myltiply 672 by t 31. Multiply 660 by A- 

29. Multiply 710 by |. 32. Multiply 840 by if. 

30. Multiply 765 by H- S3. Multiply 975 by-Ht- 

2 1 6« Since multiplyirtg by a fracikm, is taking a certain por- 
tion of the multiplirand as many times, as there are like portions 
of a unit in the multiplier, it is plain, that the process of finding 
a fractional part of a number, is simply multiplying the number 
hy the given fraction, and is therefore per/brmed kg the same rule. 

Thus, ^ of 12 dollars is the same as the product of 12 dollars 
multiplied by i ; and 12 Xi—S dollars. 

Ob3. The process of finding s. fractiotud part of a number, is often a source 
of confusion and perpleiily to the learner. The diflicolty arises from the 
erroneous impression IhalGadiag a fraclienal part/implKSlhst Ihe given num- 
lier must be dinided by the frudiim, instead of being multiplied by it. 

34. "What is 1^ of 457 ? Ans. 266-i^. 

35. What is if of 16245 ? 38. Wliat is O^ of 5268 ? 

36. What is ti of 25000 ? 39. What is ^-^ of 45260 ? 

37. What is tVj of 4261 ? 40. What is -iVo\ of 452120 ? 

41. Multiply 64 by 5^. 
Operation. 

2)64 We first multiply G4 by 5, then by h and the 

5^ sum of the products is 352. But multiplying by 

320 i is taking one lialf of the multiplicand once. 

32 (Arts. 82, 214.) Hence, 
/ires. 3^527 

317< To multiply a whole by a mised number. 
Multiply first hy the integer, then hy the fraction, and add tht 
products together. (Art. 214.) 

42. Miiltiply 83 by IJ. Ans. 697f. 

43. Multiply 45 by 8-|. 47. Multiply 225 by 30-^. 

44. Multiply 72 by 10^. 48. Multiply 342 by 20f. 
45..Mu]tip!y 93 by 12f. 49. Multiply 432 by 35f. 
46. Multiply 184 by 18|. 50. Multiply 085 by 43'^. 
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128 MULTIPLICATION OF LSecT. VII 



51. Multiply 125 by ll>^. 

62. Multiply 26 by lO^f. 

63. Multiply 250 by 17A- 

54. Multiply 19S by 41^-|. 

55. Multiply 341 by 30-^f. 



50. Multiply 457 by 12^. 

57. Multiply 107 by 47fi. 

58. Multiply 510 by 85^" 

59. Multiply 834 by m-^. 

60. Multiply 963 by 9oH. 



CASE II. 

21 S< To multiple/ a fraction hi/ a fraciion. 

Ex, 1. A man bought J^ of a bushel of wheat, at ? of a dollai 
per bushel ; how much did he pay for it ? 

Amdyaiz. — Since 1 bushel costs -J of a dollar, -J- of a bushel 
must cost i of -f, which is -^^ of a dollar ; for, multiplying the 
denominator, divides the value of the fraction. (Art. 1 88.) Kow, 
if -J of a bushel costs ,\ of a dollar, -f of a busliel will cost 4 times 
as much ■ and 4 times -f^s are fS, or -^ dolls. {Art. 195.) 

Am, -^-^ of a dollar. 

Or, we may reason thus: since 1 bushel costs i of a dollar, 
■f- of a bushel must cost ^ of J of a dollar. Now ^ of -J is a ccrm- 
pouttd fraction, whose value is found by multiplying the numera- 
tors together for a new miraerator, and the denominators for a 
new denominator. (Art. 198.) 

Solation. — JX|-=f5, or i^ dollars, Ans. Hence, 

319> To multiply a fraction by a fraction. 

Multiply the numerators together for a new numerator, and the 
denominators together for a new denominator. 

0B3. 1. It will be scfn that the process of multiplying one fraction by an- 
other, is predsely the same as that of reducing compound fractions to simpla 
ones. (Art, 198.) 

2. The reaum of ihia rule may be thus eiplaiiiei!. Multiplying by a fradion 
is taking a ter'ain pari of the rauUiplicanit as many timpa, as tliere ni'e lilx 
parteofnunain (hemultliilier. (Art.310.) Now mnlli plying the ilenomina- 
tor of tha multiplicand by tlie denouiinator of the multiplier, gives the valua 
ofonly mie of the parts denot^il bythe given muIUplier; (Art.l8S;) wothero. 
fore multiply this new product by (he numerator of the multiplier, to find th« 
nmnier of parts denoted by tliB given niuhiplier. (Art. 180.) 

Qo«BT.— SJD. How I6 a fiBcUon multiplied ijy a tracllon] Qbt, To what b ih« jnwaN 
cf Dulliplying oas rrscliun lir anolher slniilnr! 
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Arts. 218-220.] feactions. 129 

2. Multiply -f by f. Ans. A=f ■ 

3. Multiply f by A. 6. Multiply -H by H- 
4 Multiply -ii by JJ. 7. Multiply ff by H. 
5. Multiply M- by H. 8. Multiply i| by ifj. 
8. What, is tbe product of i into -f into -H- into ^ into ■} ? 

10. What cost 6-J yards of clotli, at 4-^ dollars per yard ? 
^nn^ysts.— 4^dollaTS=?, andef yaTds=-V^. (Art. 197.) Now 
SX^<f^=-^, or 30. (Art. 196.) Am. 30 dollars. Hence, 

121£0. Wlien the multiplier and multiplicand are both mixed 
numbers, they should be reduced to improper fractions, and theu 
be multiplied according to the rule above, 

Obs. Miied numbers may also be mnltiplied together, withmitTedtuing fkem 
to improper fractions. 

Take, for iaslaiice, (be last eiample. We first mul^plj- by 4. OpcraW™ 
tbe wliole number. Thus, 4 times f are f , equal to 3 and -J ; G| 

set down the I, and cariy the 2. Next, 4 times G are 24, and 4i 

2 to carry are 30. We then multiply by i, the fractional part. Wi'i 
Thus, J of G ia 3 ; nnil i of 3 thirdg is i. Tbe sum of the two 3) 

partial products is 30 dollars, the same as before. Wdolh. 

11. Multiply 6-J by 2if. 23. Multiply 246-^ by fi. 

12. Multiply 8-ft- by 6-?- 24. Multiply 9Iff byf ofi. 

13. Multiply I3f by iT-f- 25. Multiply 1475 by-f of 21. 

14. Multiply 15? by 20^. 26. ilultiply 34^ by i of 68. 

15. Multiply 30i by 4i^. 27. Multiply 800 by | of 1000. 

16. Multiply 63ii by 50f. 28. Multiply J- of 75 by i of 28. 

17. Multiply 17-ft by 2S-H-. 29. Multiply 2+ by | of f of 85. 

18. Multiply 47f} by IV+f. 30. Multiply ^ of 2^ by f of 61. 

19. Multiply 61-,% by 32|^. 31. Multiply t of 10^ by ^ of 8^. 

20. Multiply 7llf by 456^. 32. Multiply f of 16i by f of O-J. 

21. Multiply 83^ by 61ff. 33. Multiply |ofTSfof20by25i. 
82. Multiply 90S^ by 72^|-. 84. Multiply -54 of 65i by 46i. 

85. What cost 1254 b^Is. of flour, at 7f dollars per barrel ? 

36. What cost 250f acres of huid, at 25^ dollars per acre? 

37. If a man travels 40f miles per day, how far will he travd 
fe 135i days? 

acaiT.— ^0. WlicB C-^ multiplier aod multipUcaiu! s» mlud niuubers h«r jnttti I 
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ISO Mui-TiPi-rcATioff OF [Sect. Vll. 

COHTKACTIONS IN MULTIPLICATION OF FRACTIONS. 

lis. 1 , Multiply f by -5 and -ft- and i aud J. 

Operation,. Since viie factors 3, 5 attd 8 ar« 

% ^ ^ 1 'Z '7 common to the numerators tind denom- 

{S ii 11 ? 2 22 inators, we may cancel them; (Art. 
191 ;) and then multiply the remain- 
ing factors together, as in reduetjon of compound fractions to sun- 
pie ones. {Art. 199.) Hence, 

221> To multiply fractions by Cancklatios. 

Cancel all the factors common both to t/te nwmerators and dt- 
■nomiwitors ; then multiply loffether the factors remcdmnff in lh« 
numerators for a new numerator, and tfiose remaimnff in the de- 
unninators for a new denominator, as in reduction of compound 
fractions. (Art. 199.) 

Obb. 1. The Teason, of this process maybe scenfroai the fe£t that (he produci 
of Ihe numemtorB is divided l^ the same mim&ers aa that of the denominatoTS, 
Bnd therefore the laijiC of Ifie answer is nol allered. (Art. 191.) 

2. Care must be talten that ttie factors canceled in the numerators are es' 
aOly eqaal \o those canceled in the denominators. 

2. Multiply -f by f and f. Ans. -f. 

3. Multiply ^ by t into f. 7. Multiply f of ^ by if. 

4. Multiply -f by tV into f . 8. Multiply -ft by M- of -ft. 

5. Multiply -f by i into f. 9. Multiply -H- of 4 by ■^. 

6. Multiply ? by f of f . 10. Multiply 3f by -Jf of 8, 

11. Multiply ^ by -5 and 1 andf and ?. 

12. Multiply 4- by -^ and -fV and ^ and ^. 

13. Multiply +a by :^ and if and A anii -h- 

14. Multiply -ft into |-f into i into -J into -^ into -?. 

15. Multiply -ft into -^ into -^ into -ff into -f- into -fj, 
IG. Multiply ff into ft into -f into -ft into ^ int« -|. 

17. What must a man pay for S\ bsirrels of flour, when flour w 
worth 6 dollars a barrel ? 



fud to caAcaUn^ ^ 
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Arts. 221-2^3.] fractions. 181 

Analysis. — 3^ bbls. is \ of 10 Operation. 

bbls. ; cow since 1 bbJ. costs 6 dolls. 6 price of 1 bbl. 

doUai-s, 10 bbls, will cost 10 times 10 

Bs nmcli, or 60 dollars. But we 3)150 " of 10 bbis* 

wished to find tlie cost of only 3-J dolls. ~20 ' " of 3-i bbls. 
bariels, ivhicb is ^ of 10 bbla. 

Therefore if we take i of the cost of 10 bbls., it will of course 
be the price of 3^ bbls. 

Paoop. — 6 doll8.X3i=20 dolls., tbe same as before 

Note.— In like manner, when the multiplier ia 33i, 333j, &c., if wemultipij 
by 100, 1000, &c., i of the product will be the answer. Hence, 

222. To multiply a whole mimber by 3i, 33-i-, 833-i, &c. 
Annex as many ciphers to the multiplicand as there are 3s in the 

integral pari of the multiplier ; then take \ of the number thus 
produced, and the result will lie the answer required. 

Obs. 1. The reason of this contraction is evident from the prindple that an- 
neling a cipher to a niainbei multiplies it by 10, annexing two ciphers multi- 
phes it by 100, &c. (A«. 98.) But 3j is i of 10; 33i ia I of 100, Ac. i there- 
fore annexing as many ciphers to the multiplicand, as there are 3s in ihe in- 
tegral part of the multiplier, gives a product 3 ^me3 too iai^e ; consBquently 
1 of Ibia product must be the true anSKur. 

2, When the raultiplieanii is a mixed numiier, and the multiplier is 3J, 33} 
&c., it is evident we may multiply by 10, 100, &c., as the case may be, and 1 
of the number thus produced will lie the answer required. 

18. Multiply 158 by 33^, Ans. 5266-S. 

19. Multiply 148 by Si- 22. Multiply 297 by 333i. 

20. Multiply 256 by 33i. 23. Multiply 561^ by 3^. 

21. Multiply 1728 by 33i. 24. Multiply 426| by 33i. 

223. To multiply a whole mimbeT by 65, 66|, C66J, &e. 
Annex as many ciphers to tlie multiplica/nd as tJiere are 6s in the 

'mtegral part of the multiplier ; then take 5 of the numiier thus 
produced, and the result mil he the answer required. 

Osa. The reaum of this contraction is manifest from the fact that 6} is | oT 
lOj 661 is I of 100, &0. 

25. What will 6? tons of iron cost, at 75 dollars per ton? 

Qdmc.— ^!, Haw may a whole nunibcc bs inu1li|iUod liy 3J, MJ, fcc.1 OBt Hm* 
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Analysis. — 6^ tons is -f of 10 0})eration. 

tons. Mow, if 1 ton costs 75 dol- dolls. 75, price of 1 ten, 

lars, 10 tons will coat 10 times as 10 

much, or 750 dollars; and i of 3)750 " of 10 tons. 

550 dollars, (6|=-§ of 10,) are 250 

600 dollars, whict is the answer 2 

I'equired. dolls. 500, " ofG?t«na 

Pkoop. — 75 dolls.X6f=500 dolls., the same as iihove. 

26. Multiply 320 by 6?. 28. Multiply 837 by 6f . 

27. Multiply 277 hy OG-J. 29. Multiply 645 by e66f. 
30. What will 12^ acres of land cost, at 46 dollars per acre? 
Analysis. — 12-i acres is i of 100 Operation. 

acres ; now since 1 acre costs 46 dol- dolls. 46, price of 1 A, 
lars, 100 acres will cost 100 times as 100 

much, or 4600 doilais. But we wished 8 )4600 " 100 A. 

tofindthecostof only laiacres, -which dolls. 575 " 12A. 

is i of 100 acres. Therefore i of the 
cost of 100 acres, will obviously be the cost of 12-J- acres. 
Proof. — 16 dol!s.Xl2i=575 dolls., the same as before. 

iVtJte.— In like manner, if the multiplier is 37i, G2i, or 87i, we may mulliplj 
by 100, nnd |, |, or J of the prodact will he the answer. Hence, 

234. To multiply a whole niiraber by 12i, 37^, 62^, or 87J. 

Annex two ciphers to the multiplicand, th£n take i, i, f, or -J, 
of the number thus produced, as the case may he, and tlie result 
will be the ansv!eT required. 

Obs. The reason of this contraction may be seen from the fact that 121 ra I 
S7i \» i, 624 is i, and 87i ia S of 100, 

31. Multiply 275 by 37-^. Ans. 103321. 

32. Multiply 381 by 12*^. 34. Multiply 643 by 62i 

33. Multiply 425 by 37^. 35. Multiply 748 by 87;^. 

325. lo multiply a whole number by 1|, 16|, 166|, io. 

Annex as many ciphers to the multiplicand as there are integral 
figures in the multiplier, then i of the nwrnber thm produced mil 
it the product required. 
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Ofls. The reasmi of this contraction ]a evidcnl from the fact Ihat I| is j- 
•flO; 'eiu^oflOQ; 166] U^- of 1000, &«. 

3e. Wh.it will le f bales of Swiss muslin cost, at 735 dollara 
per bale ? 

Soltilioti. — Annexing two ciphers to 73S dolls., it liecomea 
73500 dolis. ; and 73500-^6=12250 dolls. Am. 

37. Multiply 767 by If. 39. Multiply 489 by IBf. 

38. Multiply 245 by 16-?. 40. Multiply 563 by 166?. 
JVrrfe,— Specific rules might be added for multiplying by 1^, ll-i-, lil-t, »(, 

B3i, 8331, 6J-, tic., but they will naturally be suggested to the inquisitive miit^ 
fium the contractions ah-eaJy given. 



DIVISION OP FRACTIONS. 



326. Dividinc/ a fraction by a whole nnmber, 

Ex. 1. If 4 yards of calico cost f of a dollar, what will 1 prd 

cost? 

Analysis. — 1 is 1 fourth of 4 ; tberefore 1 yard will cost 1 

fourth part as much as 4 yards. And 1 fourth of 8 ninths of a, 

dollar, is 2 ninths. Ans. f of a dollar. 

Operation. We divide the numerator of the fraction by 

J-^4^1^ Ans. 4, and the quotient 2, placed over the denomi- 
nator, forms the answer required. 

2, If 5 bushels of apples cost -J^ of a dollar, what will 1 bushel 

Operation. Since we cannot divide thenumet- 

" - R__J3_ 11 i ^'*"' ^y ^^ divisor S, without a re- 

12 ■ 12x5' 60 mainder, we multiply the denomina- 

lor by it, which, in effect, divides the fraction, (Art. 188.) 

Pboof.— H dolls. X 5=\k dolls., the same as abova Henoe, 
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227> To divide a fraction by a wliole number. 

Divide tlie numerator by the whole nuniber, when it ean be dvn* 
without a remainder ; but -when this cannot he done, mwltijUy lh4 
denominate by the whole nvmher. 

3. What is tlie quotient of i^ divided by 5 ? 

First Mel/wd. Sec<md Method. 

15 , £ 15 _ 15 15 £ 

20 ■ ^~30 ^"'^ 20 ■ °— 20x5~100' °^ 80 "*"*" 

4. Divide -Jlf by 9. 1. Divide -H" ty 12. 

5. Divide ff by 7. 8. Divide -^^ by 25. 

6. Divide fl by IS. 0. Divide i^ by 29. 



22St Dividing a fraction by a fraction. 

10. At ^ of a dollar a basket, how many biiskets of peactica 
can you buy for i- of a dollar ? 

Analysis. — Since i of a dollar ivill buy 1 basket, f of a dollai 
will buy as many baskets as -J- is contained times in ^ ; and ■J is 
contained in ^, 4 tames. Am. 4 baskets. 

11. At -^ of 3 doHar per yard, how many yards of cloth can b« 
bought for ^ of a dollar "? 

Oes. 1. Reasoning as before, 5 of a cloUat mill buy aa maoy jatde, aa J 
ia contained times in 5. But since the fraetjocB have (iifTcrent denomina- 
fura, it is plain we cannot iliviiJe one numerator by the other, as we diil in tha 
last example. Thia difficulty may be remeilieci by reducing the tractians to 3 

First Operation. 
f- and I reduced to a common denominator, become ^ and jsi . 
(Art. 200.) Now|^~^=-Ji; and -fi=lA- Ans. 1 A yards. 

Obs. S. It will be perceived (hat no use is made of the cammim denomimUor, 
Oiler it ia obtained. If, therefore, we invert the divisor, and then multiply Uii 
two fractions together, we shall have the same result as before. 

Second Operation. 
iXi (divisor invert«d)=-H-, or 1^ yards, the same as above 

ClBMT.— aST. Ilowls»(hu)iloni]ivli1edby»wholeiiuinb.i1 
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239> Hence, to divide a fraction by a fraction. 

\. If the given fractions have a common denominator, divide the 
numerator of the dividend by the numerator of (Ae divisw. 

II. When the fractiom have not a common denominator, invert 
tlie divisor, and proceed as in multiplication of fractions. (Art. 219.) 

(jBa. I. when two fractions have a cemman detwmiiuriBr, it is plain jws 
nmiieral<^ can be divided by tlie el/ier, as well as one ■mhole number by an- 
tHer ; for, the parts of the two fractions are of the same deiwminaiiim. 

S. When Ihe fractions do not have a comm/m denominator, the reasim that 
biyerting the divisor and proceeding as in multiplication, will produce the true 
anssieT, is becaass this process, in elTect, reduces the two fractionB lo a com- 
mon dertominalor, and then the numerator of the dividend is divided by the 
numerator of the divisor. Thns, retlocing the two fractions lo a common de- 
nominator, we multiply the nnmerator of the dividend b; the denominator of 
the divisor, and the numerator of the divisor by the denominator of the divi- 
dend; (Art.SOOi) and, then dividing the /o!-™erproiluetbytheJa«er,wehava 
the same C0mbineti(m of the same iiMtithers as in the rule above, which will con- 
BequentEy produce the saiiie resvU. 

We do not multiply the two denominators together for a common denomina- 
ior; for, in dividing, no use is mads of a common denominator when tbund, 
therelbre it is nnnecessary to obtain it. (Art. SS8. Obs. S.) 

The oOject of itfuerting Me divisor is dmpiy for c/mvenience in multiplying. 

3. Com.jiM.nd Jrailunis occurring in the divisor or dividend, must be re- 
duced to «mple ones, and mixed numbers to improper fractions, 

S30> Tlie principle of dividing a fraction by a fractioa may 
also be illustrated in the following manner. Thus, in the last 
example, 

Dividing the dividend -^ by 2, the quo- Operation. 

lientis-ft-. (Art. 188.) But it is required ■|-^2=-iV 

to divide it by 1 third of two; consequently -iVX3=fe- 
the -^ is 3 times too small for the true And -?-§■:= 1-ft- jin*. 
quotient ; therefore multiplying -f^ by 3, 
will give the quotient required; and -i^x3— ^, or 1-,^. 

iiot/!. — By tiamination the learner will perceive that this process is precisely 



T How pcccecd whan (hs difiutt 
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the flame in effect as the preceding; for, [n. both cases the denomiiiatar of tK# 
dividend is multiplied hy the numerator of the divisor, ami the numerator of 
the dividend, bj the denominator of the divisor. 

12. Diiide ? of f by 3i. Ans. if, or i^. 

13. Divide 85 by 3^. Ans. f?, or 2it. 

14. Diiide if by f*. 16. Divide 65i by ICf. 

15. Divide ii by if . 17. Divide 46f by 68|-. 

331. The process of dividing fractions may often be con- 
traded by canceling equal factors iu tbe divisor and dividend ; 
(Art. 146 ;) or, after the divisor is inverted, by canceling factors 
which are common fo the numerators and denominators. (Art. 191) 

18. Dii-ide i of + of A by f of f of -f. 
For convenience Tve arrange the numera- 
tors, {which answer to dividends,) on the 
right of a perpendicular line, and the de- 
nominators, (which answer to divisors,) on 
the left ; then canceling the factors, 2, 3, 4, 
Mid 1, whidi are common to both sides, 
(Art. 161,) we multiply the remaining fac- 
tors in the numerators together, smd those 
remaining in the denominators, as in the 

Hence, 

232. To divide fractions by Cancelation. 

Having inverted the divisor, cancel all Ike factors common both 
to the numerators and denominators, and the product of those re- 
maininff on t/ie right of Ute line placed over the product of thoat 
remaining on the left, mil be the answer required. 

Obs. 1. Befbre arranging the termBofthediviiiorfbreancelation, itia alwayi 
neeoEsnry to invert them, or suppose them to be inverteJ. 

3. The reason of this contraction is evident from the principle, that if tlu 
numerator and denominator of a fraction are both divided by the same »UMji«r, 
the value of the fraction is not altered. (Arts. 14S, 191.) 

19. Divide 18f by 6|. Answer 3. 
aui5T,~-33S. Hnw divide nations by caDceJaliou ^ IIuw BTt&nge the term) of Iba 

loM U spptai ikftt Wi tMlnnkaa nill {[<« Ih* Inw aixwar 1 
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20. Diiide ^ of f by f of -,'[. 23, Divide -f of If by -? of f. 

21. Divide ^ of H by 6f . 24. Divide ^ of -f of ^ by f . 
£2. Divide 155- by -ft of -J. 25. Divide^f of V byi| of 42. 
2C , Divide tf of -fi of -^^ of ii by ^ of |g of -J of 5. 



233. .Dividing a wJutle number J»j a fractiaa. 

27. How many pounds of tea, at |- of a dollar a pound, can be 
bougiit for 15 dollars? 

Analysis. — Since f of a dollar will buy 1 pound, 15 dollars will 
buy as many pounds as ^ is contained times in 15. Reducing the 
dividend 15, to the form of a fraction, it becomes ^ ; (Art. 197. 
Obs. 1 ;) then inverting the divisor and proceeding as before, we 
have ^X^—^^7 or 20. Am. 20 poirads. 

Or, we may reason thus ; -J is contained in 15, as many times 
as there are fourths in 15, viz : 60 times. But 3 fourths will be 
contained in 15, only a third aa many times as 1 fourth, and 
60-r3=20, the same result as before. Hence, 

234. To divide a whole number by a fraction, 

Beduce tJie whole number to the form, of a fraciimt,, (Art. 197. 
Obs. 1,) and then, proceed according to tlte rule for dividing a 
fraction by a ftvetion, (Art. 229.) 

Or, multiply the whole number by the denominator, and divide 
the prodiict by the numerator. 

Obs. 1. When the divisor ia a mixed numher, it must be reduced ta an tin ' 
proper fracUon ; then proceeil oa ahose. 

Or, Teducing the iliviclenci lo a fraction having tiie same di:nomiiiatm, (Art. 
197. Obs. 2,) we may divide one numerator by the other. (Art, 339, 1.) 

2. If the Jiviaor is a imU or 1, the quotient is e^^ai to the dividend ; if the 
Elisor is greater than a unit, the quotient is lea than (ho dividenci ; and if the 
divisor is less than a unit, the quotient ia greater than the dividend. 

28. How much clott, at 3i dollars per yard, can jou buy for 
88 dollars ? 

OniT.-aSl. How it B wliol* noinlKr dliWed by a ftaetlOD I Oil. How by ■ Bbiii 
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Operation. Since the divisor is a mised number, 

3ll)23 we reduce it to halves; we also reduce 

2 2 the dividend to the same denominator ■, 

7) 56 halves. (Art. 197. Obs. 2 ;) then divide one nu- 

Am. 8 yardi. merator by the other. (Art. 229. I.) 

20. Divide 75 by ■§■. 32. Divide 145 hy 12i. 

30. Divide 96 by f. 33. Divide 237 by 25*. 

31. Divide 120 by lOf 34. Divide 425 by 31f. 

CONTRACTIONS IN DIVISION OP FRACTIONS. 

235. When the divisor is Sf, 33i, 333i, &c. 

Multiply the dividend hy 3, divide tin product hy 10, 100, or 
1000, OS the case rnay be, and Ike result mil he (he true quotient. 
(Art. 131.) 

Obs. The reason of this contraction will be underetnod from the principle, 
llint if the divisor and dividend are bqfii multiplied by the satne number, the 
quotient will not be altered. (Art. 14G.) Thus 31X3=10; 33iX3=I00, 
333! x3= 1000, &«■ 

35. At 3^^ dollars per yard, how many yards of cloth can be 
bought for 561 dollars? 

Operation. We first multiply the dividend by 3, 

doUs. 561 then divide the product by 10; for, m\I- 

3 tiplying the divisor 3-i hy 3, it becomes 3 J, 

1[0)168|3 (Art. 146.) 



Ans. lesAyds. 

36. Divide 687 by 33-J-. Am. 20-^. 

37. Divide 453 by 33i, 38. Divide 2783 by 333^. 

336. When the divisor is If, 161, 1661, &c. 

Multiply the dividend hy 6, and divide the product by 10, 100, 
or 1000, as the case may be. 

Obs. This contraction also depends upon the principle, that if the divisoi 
and dividend are both multiplied by (he same number, the quotient will not l« 
■Jtsred. fArt. 146.) Thua, UX6=!0; lGiX6=100; 166JX6=I*W0, «"■■ 
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39. What is the quotient of 725 divided by 16f ? 
Solution. — T25X6=43oO; and 4350^100=43^ Aim. 

40. Divide 367 bj If, 42. Divide 849 by 16f 

41. Divide 507 by I6f, 43. Divide 1124 by 1B6|, 

337, When tlie divisor is 1-i, Hi, 111-t, &c. 

Multiply the dividend by 9, and divide the product by 10, 100, 
to- 1000, as the case iriay he. 

Ob9. This contraction depends upon the Eamc principle as the preeedini. 
Thua, 1-^X9=10; 11-^X9=100; injXS^lOOO, &c 

44. Divide 587 by Hi. 

Solti(ion.-~5e1 X9=5283, and 5283-HI00=:.52-,Vij ^nt. 

45. Divide 88! by If. Ans. Ili-^^. 

46. Divide 4263 by 11-^. 47. Divide 6037 by lll-J. 
W<rf«.— Other methods of contraption might be adJeJ, but they will naturntly 

niggeM themselves to (he student, as he becomes familiar with the principles 
of fractions. 

!23S> From tbo definition of complex fractions, and the man- 
ner of expressing tbem, it will be seen that they arise from di- 
vidon of fractions. (Art. 183.) Thus, the complex fraction ^, u, 
the same as ^-rf ; for, the numerator, +i=5, and the denomina- 
tor li=f ; but the numei-atoi; of a fraction is a dividend, and the 
denominator a divisor. (Art. 184.) Now^, 5-i-f=?^- which is a 
Bimp]e fraction. HeKce, 

339> To reduce a complex fraction to a simple one. 
Otmsider the denominator as a divisor, and proceed as in divu- 
ha of fractions. (Arts. 229, 232.) 

Obs. The reasoit of this iiile is evident from the fact that the denominaier 
•f a fraction denotes a rliuiioT; and the nameraiirr, a dividend! (Art. 184;) 
hence the process re.[i:ured, is sdmply ;performi'iig the dhision wliich b ex- 
pressed by the givsn fraction. 

ftttavliaial 
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Soliilim.—ii=^, and H-^-^. (Art. 197.) 

Reduce the following complex fractions to simple o 

5^ 



49 


Muc.-. 


53 


Reduce ~. 


60 


Reduce y. 


54 


Reduce^, 


51 


Reduce ^. 


S5 


Reduce 2. 


62 


Reduce! 


56 


-L2 

Reduce -^. 



240. To multiply comples fractions together 



First reduce the complex fractions 
that arrange the terms, and cancel the 
ttpUeation of simple fractions. (Art. 219.) 



; (Art. 239 ;) 
factors, as in mui- 



nngeil for reducing them 



67. Multiply g hy g. 

The numerator 3^=^. (Art. 197.) Place 
the 7 on the right hand and 2 on the left of 
the perpen^cular line. Tiic denominator 2| 
=^, which must be inverted; (Art. 239:) 
i.e. place the 12 on the left and the 5 on 
the right of the line, 1-^=^5*, and H-^h totli 
of which must be arranged in the same man- 
ner as the terms of the multiplicand. Now, cimceling tln> com- 
mon factors, we divide the product of those remaining on the right 
of the line by the product of those on the left, and the anaw*T 
is i. (Art 219.) 

QtrtsT.— 910. IIoiv nre eniaplei fi^liona multipLLBil logelhei 1 341. Iloiv 1> a» tm- 
■In ftactlcn divided by annllier ! 
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58. Multiply ^ by ^. 60. Multiply | by | into ^. 

S41. To divide one complex fraction by another. 
Jteduce the complex fractions to simple tmes, then proceed a 
ikwon of simple fractions. (Arts. 229, 239.) 



62. Divide ■ 



4i 9 4 36 ,+ 144 



•ji, niin,c uiic {■i.cn diTidend=,— - and the (iiv)sor=— ^! 
'■'^'^S^^^f^^*'^^'™"^^"- (Art- 231.) 



2X9^ 

"" ' 2X9^Ix4~2X5'Xl3<4^ 

1^ 2-i 
'■*■ Divide TT by -^. 



B.i, (Art. 232,) ^-^-^^^='^>ii^.^,orlO^ An.. 



APPLICATION OP FRACTIONS. 

34S> Ek. I. A merchant hought 15-J yards of domestic flan- 
nel of one cnstomer, I9-J- of another, IS-J- of another, and 41-A- of 
another: how many yards did he buy of all? 

2. A grocer Bold 16i lbs. of sugar to one customer, 112^ to 
another, and 33^ to another : how many pounds did he sell ? 

3. A clerk spent 20^ dollars for a coat, 9f dollars for pants, 
6? dollars for a vest, 5^ dollars for a hat, and 6f dollars for a 
pair of hoots : how much did his suit cost him ? 

4. A man having bought a hill of goods amounting tci SS-ft dol- 
lars, handed the clerk a bank note of 100 dollars; how much 
ihange ought he to receive back ? 



6y Google 



142 AVPLicATioN ov [Sect. VII 

5. A lady went a. shopping with 135^ dollars in her purse; 
she paid Il-f% dollars for silk, 3? dollars for trimmings, 37i dol 
lars for a shawl, and 14^ doDars for a mufl'i how much money 
had she left 1 

G. A man having 1563-i^ dollars, spent 365^ dollars, aud lost 
662i dollars : how much, had he left ? 

7. What will 663 sheep cost, at 2 J dollars per head ? 

8. What cost 748 barrels of flour, at 7^ dollars per barrel? 

9. What cost 378?- yards of cloth, at 4 dollars per yard ? 

10. What cost 112I-(V lbs. of tea, at 5 shillings per pound? 

11. What cost 430 gallons of oil, at 1^ dollar per gallon? 
13. What cost J-J of an acre of land, at 150 dollars per acre ? 

13. A man worth 25000 dollars, lost H of it by fire: what 
was the amount of his loss ? 

14. A garrison had 85G485 pounds of flour ; after being block- 
aded CO days, it was found that -J^ of it were consumed : how 
many pounds of flour were left ? 

15. At 17-j^ dollars per ton, what cost 103-J- tons of hay ? 

16. How many bushels of com will 115-J acres produce, at 31^ 
bushels per acre ? 

17. What cost 676-i tons of iron, at 45f dollars per ton ? 

18 If a ship sails 140-ft miles per day, how far will she sail 
in 49j days ? 

19. If a Railroad car should run 41^ miles per hour, how far 
would it go in 12 days, running 10;^ hours per day? 

20. A young man having a patrimony of 12234 dollars, spent 
■J- of it in dissipation; how much had he left ? 

21. At ^ of a dollar per yard, how many yards of satmet can 
he bought for 124 dollars ? 

22. How many pounds of tea, at -f- of a dollar a pound can you 
buy for 131 dollars? 

23. How many gallons of molasses, at ^ of a dollar per gallon 
can you buy for 235 dollars? 

24. At 8 pence a pound, how many pounds of sugar cau you 
buy for 163i pence? 

25. At 5-1- pence a yard, how mflny yai-ds of lace can he bought 
for 279 pence ? 
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26. A dairy-man has 229^ pounds of butter wliich lie wishes 
to pack in boxes containing 6i pounds each ; hoir many boxes 
will it reijuire ? 

27. A fanner wishes to put 384 bushels of apples into barrels, 
eacli containing 2^ bushels : how many barrels will it require? 

28. If 4^ yards of cloth make a suit of clothes, how many suits 
will 141-J yards make ? 

29. One rod contains S^ yards : how many rods are there in 
210 yards? 

30. A merchant paid 204f dollars for 57 yards of cloth: how 
much was that per yard ? 

31. A grocer sold 50 barrels of flour for 31 IJ dollars: what 
did ho get per barrel ? 

32. A merchant wishes to lay out 657^ dollars for wheat, which 
is worth 1^ of a dollar a bushel : liow much can he buy ? 

33. At 18f cents a dozen, how many dozen of eggs can you 
buy for 8 7^- cents? 

34. A grocer sold 15^ pounds of coffee for 93f cents: how 
much was that a pound ? 

35. A shopkeeper soM 16-J yards of satin for 163^ shillings : 
how much was that per yard? 

38. Bought 19 sacks of wool for 250f dollars : what was that 
per sack ? 

37. Pwd 575^ dollars for 06f yards of cloth: what was the 
cost per yard ? 

38. Paid 1665-J- dollars for iron, valued at 37^ dollars per ton : 
how many tons were bought ? 

39. Paid 131Sf dollars for the transportation of 1286 barrels 
of pork : what was that per barrel ? 

40. Bought 375^ pounds of indigo for 652^ dollars ; what was 
the cost per pound 1 

41. Paid 1679i dollars for 475 kegs of lard : how much was 
t'jat per keg? 

42. If an army consumes 663|- pounds of meat per day, how 
long will 150000 pounds supply it ? 

48. The cost of making 25i miles of Kailroad was 85623Didol- 
Un : what was the cost per mile ? 
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[Sect. VIII 



SECTION VIH. 

COMPOUND NUMBERS. 

Art. 24:3. H"umbers which express things of the same kind 
or denomination, are called Simple Numbers. Thus, 3 oranges, 
? books, 12 chairs, &c., are simple numhers. 

Numbers which express things of different kinds or deTiomina- 
tmis, as the divisions of money, weight, and measure, are called 
Compound Numbbrs. Thus, 15 shillings 6 pence; 10 bushels 
3 pecks, &c., are compound numbers. 

Obs. The origin of Compoand Numbers is ascribed to the wants and neceft 
Eities of the earlier ages of the tvorlil. Theit ilivisions nnd subdivisions are 
generally irregular, an J seem to have been saggealeJ by the caprice, or the iira- 
ilet] business transactions of the ruJe ages of antiquity. It is much lo be re- 
gretted, both on account of simplicity and their adaptation lo scientific pur- 
poses, that thdr ditferent denominations were not graduated according ta tha 
iaw of increase in the rferimoZ notation. 

A'oie .^Compound Numbers, by some authors, are called Denominal« 
Numbers 

FEDERAL MONEY, 

244* Federal Money is the currency of the United i^tates^ 

The denominations arc, Ragles, Dollars, Dimes, Cents, and Mills, 

10 mills (m.) make 1 cent, marked ct. 

10 cents " 1 dime, " d. 

10 dimes " 1 dollar, " rfn«, or 8. 

10 dollars " 1 eagle, " E. 

Obs. [. Federal money was established by Congress, Aug. 8, 1786. It ii 
baaed upon the prindples of the decimal, tuitatiov,. The laio of increofe at 
radix, is die same aa that of simple numbers, and it is confessedly ono of lh« 
most iiTupte and com/^eAciiiircsystemsof currency in the civilized world. Pre- 
vious to its adoption, English or sterling money was the principal currency of 
ihe country. 
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3. The names of the coins or denominations less than n dollar, are signifi 
cant ot their value. The term ditae, is dorised from the French disme, whitb 
tignifies ten ; the tecma cent and mill, are from the Latin ccnlum and mi(te, 
the tbrmec of which mgia&as a. huudi'ed, euid the latter a tkmtsand. ThiW 
10 dimes, 100 cents, or lODO mills, make 1 dollar, 

3. The sigQ (is), which ia prefixed to Federal money, is called the Ddlar 
viark. It is said lo be a contraction of " U. S.," the initials of Utdltd States, 
which wera originally prefixed M sums of money eipressed in the Federal 
currency. At length the two letters were moulded or merged into a single char- 
Qcter by dropping the curve of the U, and writing the S over it. Thus, the 
•um of seventy-five dollars, which was originally written " V. S. 75 dollars," 
IB now written S75. 

345. The national coins of the United Staces are of threa 
Hiids; viz : gold, silver, and copper. 

1. Tlie gold coins are the eaffie, the double eagle,* half eaffU, 
quarter eagle, and ffold dollar* 

Tlie eagle contains 258 grains of standard gold ; the half eagle 
nnd quarter eagle like proporliona.f 

2. The silver coins are tlie dollar, half dollar, quarter dollar, 
the dime, and half dime. 

The dollar contains 4I2i grains of standnrd siher; the others 
like proportions f 

3. The copper coins are the cent, and half cent. 

The cent contains 168 grains of pure copper; the half cent, a 
!ite proportion.f Milh are not coined. 

Oag, The fineness of gold used for coin, jewelry, and other purposes, also 
the gold of commerce, is estimated by the number of jarta of gold which it 
contains. Pure gold is commonly supposed to be divided into 21 equal parts, 
called carats. Hence, if it contains 10 parts of aUoy, or some baser metal, it !■ 
oaid to be 14 carats fine ; if 5 parts of alloy, 19 carats fine ; and when abao- 
f (tely pure, it is 3i carats fine. 

246< The present standard for both ffold and silver coin of 
lie United States, by Act of Congress, 1837, is 900 parts of pure 



ktooin't What of sliver win 1 
■ Added b] Act ot Codgkss, ISU. 
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metal by weight to 100 parts of alloy. The alloy of gold coia ii 
composed of silver and copper, the silver not to exceed the cop- 
per ia weight. The alloy of silver coin is pure copper. 

Note. — The original elaodard for the gold coin of the UnileJ States by Ac( 
of Congress, 1792, was ^ parts of pure gold to 3 parts of alloy ; the ftlioj 
constBling of 1 part siher and 1 part copper. 

The orJjisialBtandard for the silver coin was 1489 parts of pure silver to ITS 
parts of alloy ; the alloy being of pure copper. 

The eagie by the Earns act contained 270 grains ofslavdard gold. The dol- 
lar contained 4I(i grains of standard silver. The cfnt contained II penny- 
weights, or 2G4 grains of purs copper. 

STERLING MONEY. 
247* JiJnfflish or Sterlinff Money is the national 
Great Britain. 

i iarthings (qr. ox Jar.) make I penny, marked 
12 penes " I sliilling, 

20 shillings " 1 pound, or sovereign 



l\ skttbni 






Obb, 1. It is customary, at the present day, to eTprcss farthings in fractiMu 
of a penny. Thus, 1 qt. is written Id-; 3 qrs. id.; Sqrs. id, 

2. The Pound Steiling is represented by a gold coin, Culled a Sovereign, 
Aecording to Act nf Congress, 1812, its value is 4 doUars ttnd84eenfa. Hence, 
t)ie value of a shilling is 34-^ cents ; that of a penny 2 cents, very nearly. 

3. The letters £. s. d. and q. are Ibe initials of the Latin words, Hbra. soli, 
das, denarius, and quadrans, which respectively signifiy a po-and, shiUing, 
praiii), and/arMin^ or qimrler. The mark /, which is oilen placed between 
nhillinga and pence, is a corruption of the long/ 

Nnle. — I. Sterling money is supposed by some to have received its nams 
from the EaUerlings, who it is said first coined it ; others think it is so called 
lo distinguisb it from shcks, &c., whose value is nominal. 

3. The pffimd is so called, because in andent tunes the silver for it weighed 
a pound Troy. A pound Troy of silver is now worth 66 shiilings, or £3, 6». 

The OaiTiea is so called, because the gold of which it was originally made, 
Wiis brought from Guinea, on the coast of Africa. 

348> The following denominations are frequently met with, 
viz: the Groat=;4rf. ; the Crown^Ss. ; the Noble=;6s, Sd.; 
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the Aiigel=10s.; the Mark=I3s. id.; the Pistol6=16g. lOd.; 
the Moidore— 27.', 

Obs. The presexi etandard gold cora of Great BritatD, condst! of 22 [larli 
fare geld, and 3 parts oC copper,' 

The wdght of a Sosertagn or £, is 5 pwts., affi grains. 

The s(andar!? siiiiCT' coin consists of 37 parts of jmre silver, and 3 parts of 
cc^per. Tlie weight of a shilling is Spwts. 15ft grs. 

In capper coin, 2i pence weigh I pound avoirdupois, 

TROY WEIGHT. 

249. TVoy Weight is used, m weighing gold, silver, jewels, 
liquors, &c,, aad is generally adopted in philosophical experimente, 

34 gfains (gr.) make 1 pennyweight, marked pwi. 
20 pennyweights " I ounce " oz. 

13 ouinces '* I pound, " ib. 

Obs. 1. The ahbrevia^on os., is clcrivod from the Spanish nrerii, which sig- 
niAes an oteMC. 

S. The standard of Weights and Measures is different in different countries, 
uidin different Stiil«« ofthe Union. In li^'i4, the Government of the United 
Stales adopted a Uraform standard, for the use of the several Custom-honsef 
■nd other purposes. 

350. The standard Unit of Weight adopted by the Govern- 
mert, is the Troy Pound of the United States Mint, It is 
equal to 22.794-422 c«hic inches of distilled water, at its max- 
imum density,! ^^^ harometer standing at 30 inches, and is 
identical with the Imperial Troy pound of Great Britain, estab- 
lished by Act of Parliament, in 1826.J 

Oaa. The weights and measures in present use, were derived from very j'm- 
psrfect and tariabk standards. A ^■aiii of wheat, taken from the middle ot 
toe ear or head, and being thoroughly dried, was the original element of all 
weights used in England ; it was thence called a grain. At first, a weight 
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*qaal '',32 grains, was called ^ penm/ioeigM,, from its being the wdght of Ihs 
' ,:« pcim?/ then in ciroula^on. At a later period the penmiweiglU was di- 
vided into 34 equal parts instead of 33, which are stiii cailed grains, being tba 
■mallest weight now in crannion use. 

Note. — Troy Wdghl was formerly used in weighing articles of every kind. 
II was introilaced into Europe from Cairo in Egypt, about the ti]nc of tha 
Crusades, in (he 13fli century. Some suppose its name was derived ftora 
TVojBS, a dty in France, which first adopted it; others think it was deriveo 
ftom Tn»/-tu>vant, the former name of London." 



AVOIRDUPOIS WEIGHT. 
251. Avoirdupois Weight is used in weighing groceries and 
sll coarse articles ; aa, sugar, tea, coffee, butter, cheese, flour, hay, 
Ac, and all metals except gold and silver. 

16dramg(rf7-.) make 1 ounce, marked oz. 



NoU. — In weighing wool in England, 7 pounds make I clove ; 3 cloves, I 
rtone; 2 stone. I tod; Uj tods, Iwey; 3weya, 1 sack; 13 sacks, llast; '^0 
ponnds, 1 pack. 

Oes. ]. Formerly it was the custom to allow 113 pounds for a hundred 
weight, and 38 pounds for a qunrlfir ; but this practice has become nearly of 
quite obsolete. In buying and selling a!l artidcH of eommeice esltmateil by 
weight, the laws of most of the States as well aa general usage, call 100 
pounds a hundred weight, and 35 pounds a quarter. 

S. Gnus weight is the weight of goods with the boies, casks, or bags which 
cont^nthem. 

iVa( weight is (he weight of the goods only. 

25%> The Avoirdupois Pmmd of the Vmtcd Slates, is equal 
1o 27.1 1664 cubic laches of distilled water, at the maximum 
density, ail.' at 30 inches barometer.f It is determined from the 
Troy Pound, '">y the legal proportions of 5760 grains, which coa- 



u«tary of Tieani. '. Nsich 3, 
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Btitute the Troy pound, to 5000 gwiins Troy, which constitute the 
Avoirdupois pound. That is, 

57fiO griuns Troy make 1 pound Troy. 

7000 gmins " " 1 pounJ AvoiniupMH. 

437^ grains " ■' 1 ounce 

37ii- grams " " T dram 

Obs. ., The British Impenal Found Avoirdupois is equal to 27-7374 cuWo 
Inches of distilled waWc, at the temperature of C3o Fohrenhei^ when tha 
barmneter stands at 30°. It is detetmioed from the Imperial Troy pound, 
mhich contdns 57130 grains, while the farmer conbuns 7000 grains. 

3. Sinee the Troy pound of the United Slates is identical with the Troj 
pound of England, the Avoirdupois pound of the former must be equal to that 
of tlie latter ; for both bear the same ratio to the Troy pound. But the Eng- 
lish avoinlopoia pound is said to contain 37.7274 cu. in. of disiilletl water, 
while that of the United States, acfording to Mr. Haesler, conduns 37.701554 
en. in. This slight difference may he accounted for by the fact that the for- 
mer was measuxed at the temperature of (13^, while the latter was measured 
at itf maximum density, which is 39.83 degrees, 

3. The Mawlard of weight adopted by the State of New York, in 1^7, is the 
aivir/lupois patind, whose magnitude is such that a cubic foot of distilled 
water, at the maiimum denaty, in a vacuum, will weigh 02^ pounds, or lOOO 

Nate. — The term avoirdKvois, is thought by some to ba derived from the 
ITrencb atoir du poids, a phrase signifying lo have weight. Others think it 
is from avitirs, the ancient name of goods or ckaUels, and poids signifying 
iBcig&l in the Norman dialect.' 

APOTHECARIES' WEIGHT. 
253. Apothecaries' Weiffkt is used by apothecaries aad phy 
Bicians in mixing medicines. 

30 grains fgr.) make i scruple, marked ic,, or 3. 

3 scruples •' 1 dram, " dr., or 3. 

8 drams " 1 ounce, " oz., ot i- 

13 ounces " 1 pound, " a. 

Obs, 1. The pound and aimw in this weight are the same, as the T^of 

pound and ounce ; the other denominations are difTcreni. 

3. Druga and medicines are bought and sold by avoirdupois wiaght. 



■ FrsBldeut John Qnincy AdBms on WeigliU and Heaim 
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LONG MEASURE. 



354. Long Measure is used ia jneasuring diatancea wher« 
length only is considered, without regard to breadtii or ileptht 
It is frequently called linear or lineal n 



12 inches (m.) make 1 foot, marked^. 

3 feet " 1 yard, " yd. 

5)| yards, or i6J foet " J rod, perch, or pole, " r. or 

40 rods "1 fiirlong, " fur. 

8 fa'Aongs, or 330 rods " 1 mile, " m. 



60 geographical miles, o 



deg.D 



360 degrees mate a great circle, or the dtcumference of the emtU. 

Nol£. — i inches make 1 hand ; 9 inches, I span ; 18 inches, I cubit ; 6 feet, 
I fathom. 

InmeaGnring roads and land, surveyors use a chain which is 4 rods long, and 
which is diviJeJ into lOOlnks. Hence, S5 links make I roil, anil7'f^ inchef 
ineke 1 link. This chain is commonly called Gwitter's Chain, fin>m (he name 

Oes. I. The inch is commonly divided either into eigiSis or tcnOuif somo- 
times, however, it is divided into taxlfths, which are Called lines. Formerly 
the inch was divided into 3 hs,rleycanis ; but the barleycorn is not employed aa 
s measure at the present day. The term barbajcorn; is derived from a "rain of 
barley, which was the onginal clement of Linear Meajsure. 

% The terms ri/d,poU, soul perch, from the French perclu signifying a rod, 
are each eipres^ve of the instrument, which was ori^nally used as a measore 
of this length. 

255> The standard Unit of Length adopted by tlie United 
States, is the Yard of 3 feet, or 86 inches, and is identical with 
the British Imperial Yard. It is made of brass, at the temper- 
ature of 62° Fahrenheit, from the scale of eighty-two inches pre- 
pared by Troughton, a celebrated English artist, for the survey 
of the Coast of the United States. 

Oia. I. The Impeiial sUcndari yard of Great BH/ain is determined fromlha 
pendidum which vibrates seconds in a vftcnum, at the level of the sea, in 

QnKST.— 354. In mhal Is Lnng Measure uacd! Whal is Long MeKsurc si.iiieiinici 
talleitl ReCLle the Tabkl Oti. How aie inches usueUy divided? Whal Is l)ii 

iniDrtaid unit of Lsneth ndopied by ih« United SlUeil 
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Greenwich or London. Thk pendulum is ilivideJ into 391393 equal parU, 
Anil 360000 of these pans are declareil, by ati of Parliameid, to be the etanu- 
«nl yard, at the temiiorature of 6i° ; conBequeot'y. situx the yard is divided 
into 3G inches, it foilowB that the length of a pendulum viln'othig Seamds, un- 
der these drcumstances, is 39.1393 inches. 

The Miiglisli yard is said to have been originally determined by the length 
of the arm of Heniy I, King of England. 

3. The slamlard of linear measure adopted by the Stal', of New York, in 
the pend-aliaa which vibrates secondii, in o, vacuuni, at Csliuubia College, in the 
rity of New York, which is in the latitude of 40° 43', 43". The yard is de- 
ulared 1« be -^ SSj j jt "^ ''"' pendulum ; hence, the length of the pcnduium 
is 39.101688 inches, at the temperature of 33°. Should the standard yanl 
ever be lost, it could be recovered by resorting to the preei^ng ciperiment, 

CLOTH MEASURE, 

350* Cloth Measure is used in measuring cloth, lace, and all 
kinds of goods, which are bought and sold by the yard. 

3) inches (lO.) make 1 nail, marked iia. 

4 nails, or 9 in. " 1 quarter of a yard, " qr. 

4 quarters " 1 yard, " yd. 

3 quarters, or J of a yard " 1 Flemish ell, " Fl.e. 

5 quarters, or J J yard " 1 English ell, " E. e 

6 qoBrters, or IJ yard " 1 French ell, " F. e. 

Obs. Cfofi measure is a species of ioiijr measure. Clolhg, laces, Sm., are 
hought and sold by the Unear yard, without regard to their width. 

SaUARB MEASURE. 
357> Square Measure is used in measuring surfaces, or 
things whose length and breadth are considered without regard to 
height or depth ; as, land, flooring, plastering, &c. 

141 square inches {sq. in.} make 1 square foot, marked sq. ft. 

9 square feet " 1 square yard, " sq. yd, 

301 square yards, or J , . . , 

Kaiimfal i l.q.roJ. ,rab,M,,fc, ,,. ,. 

40 square rods " 1 rood, " R. 

4 roods, or ISO square rods " 1 acre. " A. 

640 acres " 1 square mile, " M. 

Otht.— 356. Inivhat Isctnlh meuars used! Iteiieal the Table. <?(>. OfwhU ^» 
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Nolt. — 16 sqanre rods make 1 squire ch^n ; 10 square chains, or 100,00(1 
iqUBte links, mate an acre. Plowing, roofing, plastering, &c., are fiequentlj 
estimated by Iho " square," which conlainfl 100 square feet. 

A hide of lanj, which is spoken of by ancient wrileis, is 100 acres. 

Obs, 1, AsqTiarc is a figure which has/nitr efuni sldea, and all its anglei 
rigkl angks, es seen in the diagram. Hence, 

A Siptare laeh ia a square, whose sides are eaeh a Ssq.ft—Jsg.yd. 
Unear inch in length. "~ j ' 



A Square l..^-/ ia a square, whose sides are eac 
Unear yard, or three linear feet in length, and c 
tains 9 square feel, as represented in Ihe aJjac 





is so called, because its measKring miil is d siptare. Tha 


aiularii of aTJiamme 


isure is derived h-om the standanl linear measure. Hence 


A vnU of square a 




nglh, to the linear l 


nil ofthe same name. 



CUBIC MEASURE. 

3d8> Cubic Measure is used in measuiing solid bodies, oi 
things which have length, hreadth, and tkickrtess ; such as timber 
stone, boxes of goods, the capacity of rooms, ships, &e. 

naS cubic inches (™. in.) make 1 cubic foot, marked cu. ft. 
•27 cubic feel " I cubic yard, " cv.. yd. 

40 feet of round, or i „ , . , „ .p 

50 ft. of hewn timber ( ' ""■ ""' ' ' ' 

43 culnc feet 



16 cubic feet 
8 cord feet, or 



1 ton of sMjiping, 
1 foot of wood, or i 
a cord foot, j 
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Obs. 1. A Cube is a so.id hodj liounilcd by -c . . 

ftjuai sales. It is often called a hexaedron. Henu" ^/^——j — ^ . -- ^ y ^ 

A Cuh'ic Inch ia a cube, each of whose aides 
12 a ?^"^}'£ inch, HM trcprcsenled by tile &djo n 
fng figure. 

A Ciibic Foot is a cube, each of whose a 
IB a jjiMi'fi foot. 

3. Culiio Measure is so called, becaoae its m n 
uHi^istU isJL dile. It '\soflsntsi\eAsolidmebs 
are. The standard of cvMo measure is den 

A KM( of cubic menenre, thcpefote, ia a cut whose t 
equal in lei^th to the Ihiear unit of the same nraie 

3. The cubic Uni, smnetimefl called a had, is chiefly used for estimaUng the 
cartngc and trstispartution of timber. By a. fim of rawui timber is meant, 
•uch n quantity of timber in its tough or natural state, as when hewn, wiH 
mate 40 cubic feet, and is supposed to be equal in wdght to 50 feet of hewn 

The cubic feu or load, ia by no means an acxutale or tmiforvi stand- 
ard of estimating weight; for, different hinds of timber, are of very different 
degrees of density. But it is peilin]is sufficiently accurate for tlic purposes ta 
nliich it is applied. 

Note. — For an easy method of fiwmiug moddsaS the CvAe and other regular 
SoUiU, see Thomson's Legcndra's Geometry, p, 330. 

WINE MEASURE. 

359> Wine Measure is used in measuring ■vrine, alcohol, hkh 
iaases, oil, and all other liquids except beer, a,le, and milli. 



4 gills (gi.) mak 


Ipnrt, r 


arked ft. 


3 lonls 








4 quarts '■ 






gt^t. 


Sllgallcn, 


I bairel, 




bar. or *K 


43 gailons 


1 tierce 




tier. 


63 gallons, or 3 barrefe " 


1 hogshead. 




kM. 




1 pipe or butt, 




pi. 


3 pipes 


1 ton, 






OCB. 1. In England, 10 gallons 


make 1 anker; 1 


gal! 


ns, 1 runlet 


Qitctt. or H4 gallons, 1 puncheon. 








2. Liquids ate generally bought ac 
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the quart, pint, &c. Cider and a few cheap ardoles are bought and sold bj 
the barrel. The capacities of dBteroa, vats, &E., are sumethnes estfinated ia 
hogsheaiis, and the quotationB at prices-current of mis in foreign markets, ar» 
nauallj made in tans. But tho tierce, and the pip: or hutl are never used, ai 
such, in bueineBS transactions; tJieir contents a^s gi.'en in gallons, quarts, &c. 

260t The standard Unit of lAgwid Measure adopted by the 
United States, is the Wint Gallon of 231 cubic inches, which ia 
eq^ual to 58312.1754 gr^DS of diatUled water, at the maximuiu 
density, weighed in air at 30 inches barometer, or 8.339 lbs. 
avoirdupois, very nearly.* 

Oe3. The nritai imperial standard ritiamTeo{capaatj,\stii tot !i^ia.isaini 
dry goods, ia the impeiialgalkm, whiA is equal to 10 pounds avoirdopoii a' 
dJEtiiletl water, at 63° thermometer and 30 inches barometer, ana conlai*^ 
871.274 cubic inches. It is eqanl to !.2 gal. wine measure U. S. 

BEER MEASURE. 
261. £eeT Measure is used in jneaswiiig beer,ale, and milfe. 
3 jBiita (fii.) make 1 quart, mofkeJ gt. 



kiUcrtini 2 ka 



DRY MEASURE. 

363. Dri/ Measure is used in. measuring grain, fruit, ito, 

9 pints (p'.) make I quart, marked qt. 

8 quarts " 1 peck, " pk. 

4 pecks, or 33 qts. " i bushel, ■' bu. 

8 bushels " 1 quarter, " qr. 

32 bushels, or 4 qrs, " 1 chaldron, " et. 



4 quarts 
3B gallons 
\\ barrels, or 54 gallons 


1 gallon, 
'■ I barrel, 
" 1 hogshead. 


Obs. i. In England, 9 galloi 
ierkins, 1 barrel. 

a. The bser gallon contahis ' 
pounds avmrdupois of distilled n 
milk is mcasureti by wine mcas 


IS loakel firkin; 3 

2S3 cubic inches, an 
'ater, at the maitimui 
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Oils. In England floor is often solil by weight. A sack is equal to 380 
ba., and contnina about five imperial bushels. 

The folliming denominaliong, ars BometimeB naed, viz; 3 quarts malie I 
potlle; 2 bushels, I strike; 2 strikes or 4 bu., I coom; 2 coomf or S bu,, 1 
|uarter ; 5 <]uarleT9, 1 we; or load ; 2 loads, 1 last. 

In London 3G bushels of coal make a chaldron, but in New Castlr 79) 
bushels are said to be allowed for a chaldron. But coal in England and in 
this country, is now usually bought and sold b; weight, 

Nnle. — Whie, Seer, and Dry Measures are oiten called capB/Aly measures, 
and are evidently a species of cafiic measure. 

263. The standard Unit of Dry Measure adopted by tho 
United Slates, is the Winchester Bushel, which is equal to 
77.62T413 pounds avoirdupois of distilled water, at the mai- 
imum density, wetgtied in air at 30 inches barometer, and containa 
2160.4 cubic inches, nearly. 

The Winchester bushel is so called, because the standard meas- 
ure was formerly kept at Wincliester, England. By statute, it is 
an upright cylinder, 18-^ inches ia diameter, and 8 inches deep. 

Oes. ]. The im^wriBi^MiAei of Gfreat Britain is equal lo HO lbs. airardopoU 
of distilled water, at 62" Pahrenhrat, onJ 30 inches baromeler, and contains 
B'jlS.192cubicinche3', conseqnentiy, it isequalto l.OIJS bushel TJ. S., nRarly. 
It is an -upright cylinder, whose internal diameter is 18.789 inches, and its 
depth 8 intjies. 

The use of keaped mensttre was aboUshed by Act of Parliament, in 1835. 

3. The standard insAd of the State of New York, ia equal to 80 pounds 
avcHrdupois of distilled water, at the maximum density, at the mean pressure 
sf the atmosphere, and contains 2218.192 cubic inches.* 

It ia customary, at the present day, to determine capacity measures by tha 
weight of distilled water which they contain. This ie evidently more accu- 
rale than the ibrraer method of meaauremenl by cubic inches. 

3. In buying and selling grain, when no special agreement aa to measure- 
ment or weight, is made by the parlies, a bushel, in the Stats of New York, by 
Act of 1836, conasts of GO lbs. of wheat, 56 lbs. rye or Indian corn, 4S lbs. of 
barley, and 33 lbs. of oats. 

There are Mmilar statutes in most of the other Stales of the XTnion. This » 
the most impartial method by wiiiCh the value of grain can be estimated. 
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3G4. Time is naturally divided into days and years ; the for- 
Bicr are caused by the revolution of the Earth oa ite axis, ths 
Jaiter by its revolution Mund the sun. 

GO secoQiis (see.) make 1 minule, marked mi'i. 



.lanuary, wn 


ten (Jan.) 


February, 


^ (Feb.) 


March, 


(Mar-) 


.\|,ril, 


■ (Apr.) 


May, 


(May) 


Tunp 


(June) 


Tuly 


(July) 


Aisi-t 


(Aug.) 


SeptP iber 


(Sept.) 


Octuber 


(Oct.) 


Novcmbsr 


(Nov.) 


Dm ember 


(Dec) 



Iftl 



31 



The number of days in eacll month may be easily remembered from the fot 

" Thirty days hath September, 
April, June, and November; 
February twenty-eight alono, 
All the rest have thirty-one ; 
Except in Letip year, then is the time, 
When February has twenty-nine." 

Ob3. 1, A Solar year is the exact time in ivhich tlie earth Tevolves rouscl 
the sun, and containa 365 days, 5 hoara, 43 minutes, and 48 seconds. 

S. Since the civil year conlains 365 days and 6 hours, (ivcarly,) it is plain 
that in four years o whole day will be gained, and therefore every fourth year 
must have 366 Jays. This day was originally added to the year, by Tepeatht^ tha 
(irtAof the Calemls of Mareh in the Roman calendar, which corresponds witk 
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Arts. 204-266.] compoun 

the Slth of Febraanj in ours. It was called the inlercaicnj day, from tlu 
Lalia intcrada, to imert. 

The year in wh«li this day a added, la called Bissextile, ftera the Latin bii, 
(mice, and sexlilis, the mili.. It is aiao called " Leap Year," because it leapi 
over a day luorc than a comaion year. 

3. The civil or legal year is olteu called tie Julian year, from Juilus Casot 
emperor of Rome, who adapted Ihe adsadar or regiiler of the cinil year to 
the sn-ppmed length of the solar year, by adding 1 day lo eveijfimTlh year. 

365> In process of time, as mathematical and astronomical 
Ecience advanced, it was found that the length of a solar year 
was oaly 365 d. 5 hrs. 48min. 48 sec, or H min. 12 sec. le^ 
than 365^ days, which in 400 years amounted to abcrnt 3 days ; 
sonsequently, the Julian calendar was behind the solar time. 
This error at the time of Pope Gregory XIII., amounted to 10 
days, which he corrected in 1382 by suppressing 10 days in tho 
month of October, the day after the 4tli being called the 15th. 
Hence this calendar is sometimes called the Oregorian calendar. 



Obs. 1. This correction was not adopted in England till 1752, when tbs 
error amounled to 11 days. By Acl. of Parliament, 11 days, after the 2d of 
September, were iherelore omitted ; and the civil year by the same Act, waB 
made to commenM on the 1st of January, instead of the 35th of Match, as it 
had done previously. 

S, Dales reckoned by the old method or Julian calendar, are called (Xd 
SlKjle ! and those reckoned by the me7n melJiod, are called New SlyU. 

To change any date from OM to New Slyle, we must add 1 1 days lo it ; and 
if the given date in Old Sii/te, is between the 1st of January and the 25th of 
Mar;h, we must add l tu the year in Nevi Style. 

Rusfda still reckons dates according lo Old Slyle. The difference now 
nmounts to 13 days. 

!206> To ascertain whether a year is Leap Year. 

Divide Ike ffiven year by 4, and if Viere is no remainder, it it 
Jjeap year. The remainder, if any, shows haw many years havt 
tiapsed since a Leap year occurred. Thus, dividing the year 1847 
by 4, the remainder is 3 ; hence it is 3 years since the last leap 
year, and the ensuing yearwiU be leap year. 

Obs, I. To this niJe there is an exception. For, we have seen, that a siAi^ 
jrear is I ! min. and 13 sec. less than a Julian year, which is SCT)) days. Thw 
imr, bk 400 years, amounts to about 3 days; consequently, if 1 day is lUtded 

OcBiT.— 2SG. Howdayonuoenainwbsthei&yaarli leaiiyiul 
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everj/oiirji year; that is, if we bave 100 leap years in 400 years, acrotiling U 
tbc .luliEui calendaT, the reckoning would fall 3 days behind the solar CimCn 
Thus, reckoning from the commencement of the Christian era, when It wm 
January 1st, 401 by the JaUan time, it was Januaiy 4th by the snlar time. 

S. To remedy this error only 1 cejtfejiuial year in_^Mj' is regarded a leap 
i/sar I or, wiiich ia the same in effect, whenever the ceiiieTOdal year, or tlie 
■nuiiiber expressing the s^iimy, 19 not divi^ble by 4, that year is not e. leap 
year, while the other centenmal years are. Thas, 17, 19, 19, denoting 1709, 
fSlK), and 1900, are iwi divisiile by 4, consequently they are njit leap yeara, 
though aixorilin^ to the rule above they would be ; on the other hand 16 and 
20, denoting IGOO and 3000, are divisible by 4, and are therefore leap years. 
There is still a slight error, but il is so small that in 5000 years it scarcely 

CIRCULAR MEASURE, OR MOTION. 

267. Circular Measure is applied to the diyisions of the cir- 
cle, and is used in reckoniog latitude and longitude, and th« 
motion of the beaTCnlj- bodies. 



60 seconds (") 
60 mmutes 
30 degrees 



I degree, 



Oaa. 1. The droumfcrenCE of oTery cir- 
cleis divided or supposed to be divided, 
fnUi 300 equal parts, called degrees, as in 
the subjoined figure. 



S. Sin. 



a degrei 



t of the 



Is length n 




2700 
AWf.— The division of the circumference of the circle into 330 equal parts 
'ook its origin from the length of (he year, which, (in round numbers) was 
•apposed to contain 360 days, or 12 months of 30 days each. The 13 sigtu 



Qiis- 
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BorreBpond bj tlie 13 rnontha. The Una mmiitcs, is from the Lalin ninutam, 
which Bignifies n small part. The term seconds, is an abbreviated eipwMion 
for second minutes, or minntes of the secmd order. 

268. Since the earth turns oa ita axis from west to east once 
ba 24 liours, it evidently revolves 15° per hoiir ; or 1^ in 4 min- 
utes, and 1' ia 4 seconds of time. Hence, 

Wh^i ike difference of longitude hetween two places is V, tlie 
difference in Che time, or the liour of the day at these twoplaces, is 4 
teconda ; if the difference of longitude is V , the diffsretnce of time is 
4 minutes ; if 2°, the difference of time is 8 minutes, dc. 

Tims, when it is noon at liondon, in Philadelphia, which is about 
75° west from London, it is onij- 1 o'clock, A. M. For, if the 
earth revolves 1° in 4 minutes, to I'cvolve 75°, it will require 75 
times as long, and 4x75=300 min., or fi hours. 

Obs. 1. Since the earth revolves from west to east, it is manifest, that ths 
lime ia earner as we go eastward, and laler as we go westward. 

3. This principle affords navigators and others a convenient and nseRll 
method of ascertauung the difference oSlime between two places, when tha 
ilifferencB of Ihar longUnde is knov™ ; abo, for aecerttuning the differsncs of 
longilmiie between two places, when the difference in their Uiae is known. 

MISCELLANEOUS TABLE. 

269< The following denominations not included ia the pre- 
fiftding Tables, are frequently used. 



13 units 




m 




dozen, {dos.) 


12 dozen, or !44 








gross. 


13 gross, or IT^S 






" 


great gross. 


a) units 










56 pounds 








1 firkin of butter. 


100 pounds 








1 qiuntal of fish. 


30 gallons 








1 bar. of fish in Mass. 


aOO lbs. of shad or 








1 bar. in N.Y. and Conn. 


191; pounds 








bar. of flour. 


SOO pounds 








1 bar. of pork. 


14 pounds of iron 


or lead 




" 


1 itono. 


2IJ stone 








tpig. 


8pgs 






" 


1 fother. 


JVoi!.— Formerly it w 


9 custoir 


ary 


to allow 1 


3 lbs. for ■. quintal. 


ama-i.-ses. Vnien llio 


llfeience 
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nBln.de Mv 


eeD tvropU«ssl,l whuttlh* 
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COMPO!I\D N1 



PAPER AND BOOKS. 
370. The terms folio, quarto, octavo, &c., applied to books, 
denote tlio number of leaves into ivhicli a sheet of paper M 
folded. 



A sheet foIJeil i 


n two leaves 


forme 


^folh. 


A sheet " ' 


' four leaves 






A sheet " ' 


' eight leaves 




an octets, 


A sheet " ' 


' twelve leiiveB 






A sheet " ' 


' eiirhteen leaves 




an ISiao. 


A sheet ■' ' 


' thirtj-sii leaves 




a 3Gino. 



Demy, 

Medium, 

Royal, 

Super Eoyal 

Elophant, 

Double Crown, 

Imperial, 

AUaa, 

ColumUer, 

Double Demy, 

Double Elephant, 

Antiquarian, 

Double Atlas, 

Emperor, 



151 l>y 12i ii>. 
lOJ by laj in, 
llij by 131 in. 

aO hy 15i in. 
ff2i by nj in. 
24 by 19i in. 
27i by I9i in. 



16} by I3l in. 
20 by 15 in. 
^ by 17 in. 

3-1 by 19V in. 

27 J by m in. 

28 by -23 in, 

30J by 23 in. 
34 by 20S in. 
341 by 331 'n- 

40 by 26* in. 
52 by 31 in. 
55 by 3U in. 

a liy 4S in 



Printing. 

30 by 15 m 

33 by 18 in 
26 by 30 in. 

30 by 20 in. 

2Hi by 36 Li 



. — American paper is usually ralher larger than English paper of th» 
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FRENCH MONEY, WEIGHTS, AND MEASURES, 

27 I. The new system of Money, Weights, and Measures of 
France, adopted in 1795, was fonned according to tlio decimal 
^fetation. 



273< The IVanc is the unit money of the new system of 
French currency. It is a silver coin, consisting of -ft pm'e sil- 
ver, and -^ of alloy. 



273. The standard unit of the French Linear Measure, is 
the Metre. Its length, according to the mean of the several com- 
parisons of Trougtton, Nicollet and Hassler, is equal to 39.3809171 
BIngliah, or United States inches. 

JO metres make 1 decametre = 33.817431 U, S. feet. 

10 decametres " 1 hectametro =338.17431 " " 

10 hectometres " 1 kilometre =3281.7431 " " 

10 kaometres " 1 myriamctre = 33817.431 " " 

NeU. — I. The sUtndesrd by which the new French measures of length aro 
Jetennined, is the niiadranl of a meridian of the earth, or the terrestriid arc 
from the equator U> the pole, in the meridian of Paiin. The iea-miUiontA port 
■f this arc ia called a vietre, which is equal to 39.381 C. S. in., nearly. 

2. TheBieJre is i^vided into 10 decimetres; the iJcciirif tre into 10 centunctres ; 
4k anlimetre into 10 millimetres, 

3. The denominations of the old system of linenr measure were the totsc, 
fid;, inch, line, and point. 19 p(nnts=l Une; 12 )ineB=l inch; I3in.=l 
Ibot; fi ft.=l toise. The old Prencli fiwt was eqaallo l.OGG U. S. feel. 

4. By a Jecree of 1813, the Toise, Anne, Foot, &c., are allowed !,> fao used, 
having the following ratios to the metre, viz: (he lois«=2 metres; the fool =: 
f metre; the incn= j^j metre ; theauneot ell^l-JmeUre; thebuaiwl^-j-heo' 
kiUtre. 
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COMPOUND NUMBERS. [SecT. V"111 



FRKKCH SftUAKB MBASURB, 

274:. The unit of French Superficial Measure, is the Are, 
whose sides are each a decametre in length ; consequently, il e<m* 
tains 100 squai-e metres, or 119.6648496 U. S. sq. yds. 

10 ares malte 1 decare = U96.64M'J6 U. S. sq. yda. 

lOdecares " 1 heolare = 1I91)6.484!)6 " " 

10 hectares " 1 kilare = n9fifi4,8496 " 

lOkilares " 1 myriare = 1191)1)48.496 " " 



275* The unit of French Cubic Measure, is the Slere, whick 
is a cubic metre, and is equal to 61074.1564445 cu. in. U. S. 

10 decisleree makp I slero = 35.34384 cu. ft. U. S. 
lOBterea " I JecaEtere=: 353.4384 " " 

FEESCH MQUID AND DRY MEASURE. 

276> The unit of French Liquid and Dry Measures, is 
called tlie Litre, which is a cuinc decimetre, and is equal to 
61.0741564445 cu. in. U. S., or 1.05756 qta. t 



27 7. The unit of FrcDch Weiff/ds, is the weight of a cubic 
eentimetre of distilled water, at the maximum density, and ii 
called the Gramme It is equa,l to 15.433159 ^aios Troy. 

10 grammes makp 1 decagramme = 154,33159 gre. Troy. 
lOdccagramnies ' 1 hectogriimme = 1543.3159 " " 
10 heLtogrammea " 1 kilogramme = 1&433.159 " " 
10 kilograromes, " 1 injnagrammo = 154331.59 " " 
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Nste. — I. The graimae is divided into 10 decigrammes; the decigramme 
into 10 ccntigcammcB ; the centigramme into 10 inilligiaiiimes. 

3. The denomination cliiefly naed in mulling out invoices of goods sold bf 
weight, ^nd in business transactions, is the HlBgranime, whidi is ei^aal to 1000 
giammas, or 2.31 lbs. avoirdupois, very nearly. 

3. In the old system of French weight, tlie hvrB-poids=3 marcs ; the marc 
=8oncesi the once=8 gros; the groB=T3 grains. The livre is equal to ona- 
half tbe kilogramme. 



37 8. Tlie circle ia divided into 400 equal parts, called grades, 
and the quadrant inlo 100 grades. Tlie grade is again divided 
into 100 eqtxal parts, and each of these parts is subdivided into 
100 other equal parts, according to tlie centesimal scale. Hence, 

The aeconde = .01X103 English deg. 

The minute = .009 

The grade = .9 " 

Note. — I'he names of the denominations larger tlian the unit in the French 
Compound Numbers, are formed by preSxing to the name of the unit, the 
Ored! vrords, deca, keclo, Uio, and tnyria; those Uss Chan the ladt, nie Ibrmed 
by prefixing to the name of the unit, the Latin words, dcci, cenii, and miUi. 

279> Foreign Weights and Measures compared with those of 
the Umited States.* 

dmsierrfBui.— 1001bs.(lcenlner)=103.333lbs.-|-i 1 last=85.35 bu, ; 1 nhm= 
41 gala , 1 foot Amstenlam=ll-i- in.; 1 foot Antweip^ll-J-in.; 1 ell Am- 
sl«rdaai=8.26 ft.; 1 eU Brobant=2.3ft. ; I eU Hague=S.28 ft. 

Batoia— lpicnl=1361bs.; 1 kann=,39 gal,; 1 ell=2.35 ft. 

Bengal — 1 haut=1.5 ft.; I gui=3 ft.; 1 cosa or aale—i.2iaales; I bazar 
mautl=82.I4 lbs. ; 1 factory nuiiid=7j.66 lbs. 

Bencooieit — 1 bahac=560 lbs. ; 1 bamboo=l gal.; 1 coyang=8 gals. 

Bombay — 1 maui!=98 lbs, ; 1 coviil=1.5 ft.; 1 candy =35 bu. 

O.nMH— lpound=l.llb.; I eentner=il61bs.; llasl=S0.7bu.; lft.=ll|m. 

Call*™— llael=lloz.; Icatty^Ulbs.; 1 picul^l33i lbs. ; lcovid=14!in. 

Dsiimuri— 100 lbs. (1 centner) =11 0.35 lbs.; 1 bbl, (toenJe)=3.95 bu.; 
1 ftenel=3.D4 gals, ; 1 foot Copenhageo, or Rhincland=13l in. 

Vtoremx and lAgheni. — 100 lbs. (I cantaro)=74.8Glbs, ; I moggio=16.59bu.; 
lbarile=I3.04gals.; 1 palnio^Sj in. 
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Qenoa. — 100 Iba. (I peso gro89o)=76i lbs. ; t peso so£Ule=69.89 lbs, ; 1 mint 

=3.43 ba.; 1 raeizaroIa=39.23 gals-j lpa!rao=9^in. 
HflBiiarg-.*— 1 foot=11.3in.i 1 eU=a3.6 in. nearly; 1 el! Brabant=27.6 in.) 

1 mile=4.08mile3i 1 fass=IJ bii.; 1 laal=f*3.(i4 bu.; I ahia=3rii gals. 
Japan.— I Cfltti=1.3 Iba ; 1 picul=130 lbs. ; 1 ichao=3i ft. i 1 jnc ot Ictamj 

=6^11.; 1 baleczziltji gala. 
Madras.— \ coYicl=l!i ft.; 1 catty=li lbs.; 1 ^cul==133J lbs.; 1 maud=; 

25 lbs.; 1 caiulj^SOO lbs.; 1 garae=140bu. 
Malta,~-1 ibot=10f in. ; 100 lbs, (I cantan))= 174^1 lbs. ; 1 9alma=:8.23 bu. 
MoaiHffi.— laiToba=3fllbs.i 1 picul= 143 lbs. j 1 palmo=10.38 in. 
!iapks.—\ cantaro gioBso=I96.5 Iba. ; 1 caalaro [dccola=106 tbs. ; 1 palmo^ 

10|in.; 1 tomolo=1.45bu.i I carro=52.34 bu. ; 1 earro of wine=2li4 gals. 
Nelhi!rla,iids.—l elI=3.S!J ft.; 1 inuilils^-2.84 bii.; 1 kan litre^^.Il pintsi 

1 vat hectolitre =S6.42 gnls. ; 1 pond kilogramnie=2,31 lbs. 
PortKgaf.— 100 lbB.=101.19 lbs. ; 1 aiToba=33.J(i lbs.; lquiatal=89.05lba.i 

lBJinmle=4.37gals.; 1 alquiere=4i bu. ; 1 nioyo=33.03 bu.; llast=70bu.j 

Ipeorfoot^lS^in.; 1 milcz^U mile. 
PrassM.— 100 1bB=103.11 lbs.; 1 quiiitnt (110 lbB.)=lia43 lbs.; 1 «mar= 

18.14 gal; 1 scheffel=Ii>li bu. ; 1 fi>ot^ 1 .03 ft, ; 1 ell^3.19 ft.; 1 mile= 

4.G8 miles. 
finiw.— 1001ibras=74.771b3. ; 1 rubbio=9.36 bu. ; lbaiile=15.31 gals.; 1 foot 

= 111 in.; 1 canna^e^ ft. ; 1 niae=7f fur. 
BKisia.—im lbH.=90.2C lbs.; 1 ben[uit^3G1.04 lbs.; 40 lbs. (1 pi>od)= 

3Glb3.; lvedro=3igals.; Ichetwert^5.95bu.; 1 foot Petersburg^l.ia lit; 

1 foot Mo8COW=l,l ft.; I arBheen=2{ ft.; 1 mile (verst)=:5.3 fur. 
SicUij.—lOO lbs. (libraB)=70 lbs.; 1 contaro grosEO=193.5 lbs.; 1 cantaro 

sotSIe=175 lbs.; 1 soloia genetale=7.H5 bu.; I salma grosaa=9,77 bu. ; 

laalmaofwine=23.0tigala,; 1 palmo^ai in.; 1 canna=()i ft. 
Spain. — 1 arroba=95.3lt lbs. ; 1 qmntal=101.44 lbs.; 1 arroba of winB= 

4JgalB. ; 1 moyo=68galB. ; lflinega = l.Gbu.; 1 foot=11.128in.; 1 vara— : 

2.78 ft.; 1 league (leagua)=4.3m., nearly. 
SiceJeiL—lOO lbs. (victualie)=73.7e lbs.; 1 fool=ll.C9 in. ; 1 ell=1.95ft,i 

1 mile=6.(!4m.; 1 kann=7.42 bu. ; 1 last=75 bu.; 1 kanii of wine =: 

69.09 gala. 
Smynia.—IQQ lbs. (1 qmntal)= 129.48 lbs.; 1 oke=2.83 Ibg.; 1 quillot= 

V.4«bu.; 1 qaiIlolofwine=13.5gala.; 1 pic =3} ft. 
TVi'csfc— 100 Iba. =133.6 lbs.; 1 etajo=2i bu.; 1 orna, or eimer^l4.94 aals.; 

lell(rorsillc)=3.1ft,; 1 ell (for wooHen)=3.3 ft. ; 1 footAiiBlrian=1.037ft.. 

1 mile AuBtriaji=4.6 m. 
Fciiici!.— 1001b3.(l pesogroB8O)=105.18lbB.; 1 pesosottile=G4.431ba,; 1 atujii 

=2.37 bu.; lmcggio=9.08bu,; 1 aiiifora=l37galB.; 1 foot=1.14 ft,; 1 bratf- 

cio (for silkl=24,8 in. ; 1 braceio (for woollen) =31}. C in. 

( Id ineasutlns Umber EngUab feet and inches arc chieflv used Ihraughaill Russia. 
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REDUCTION. 

280. The process of clianging compound nMj?iJo"S frcm one 
dunomination into another, without alt«ring their i-oZwe, is called 
Bbduciiov. 

Ex. 1. Eeduce £5, 2s. 7d. and 3 far, to fjrthings. 

Analysis.— ^mut in £1 there are 20a., in £5 there are o limes 
OS many, which is 100s., and 2, (tlie given shilhngs,) make 102s. 
Again, since there are 12d. in Is., in 102s. there are 102 times 
as many, which is equal to 1224d., and 7 (the given pence) make 
1231d. Finall5-, since in Id. there are 4 far,, in 1231d. there are 
1231 times as many, or 4924 far., and 3, {the given far.,) maiie 
4927 far. Ans. 4027 farthings. 

Operation. 

£ s. d. fur. We first reduce tlie given pounds to shil- 

5 2 7 3. lings, by multiplying them hy 20, because 

20s. in £1. 20s, mate £l. (Art. 247.) We next re- 

102 sbillings. duce the shillings to pence, by multiply- 

12(3. in Is, ing them by 12, because 12d. make Is. Fi- 

1231 pence. nally, we reduce tlie pence to farthings by 

4 far in Id. multiplying them by 4, because 4 far. 

4927 far. Ans. make Id. 

Note. — 1. In this eJiample it is required to reduce higher denominations lo 
lower ; as pounds lo shiUings, shillings to pence, &c. This is done by yae- 
cesmce faviaplicaMims. 

2. In 4027 farthings, how many pounds, shillings, and pence ? 

Analysis. — Since 4 far. make Id , m 4927 farthings, there are 
as many pence as 4 is containtd times m 4927, which is 1231d., 
and 3 far. over. Again, since 12d make Is , m 1231d, there are 
as many shillings as 12 is contamcd times m 1231, which is 
102s., ar,d 7d. over. Finally, since 20s raike £l, in 102s. there 

Qdmt.— «». WhBllaEeducllonl Hmi are poUDds reducEd lo shminpl Whymul 
fliilj-liytKiT How aiB shillings reduced 10 pepce 7 Whyl How pence lo lUnhings ' WhyJ 
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are as many pounds as 20 is contained times in 103, which is £5, 
and 2s. over. Am. £5, 2s. 7d. 3 far. 

Operation. We first reduce the given faithii^ 

4)4927 far. to pence, the neit higher denomina-- 

12)1231d. S far. over. lion, by dividing them by 4, becausa 

20)1 02a. 7d. over. 4 far. make Id. (Art, 24Y.) Next ure 

£5, 2s. over. reduce the pence to shillings hy di- 

Ans. £5, 2s. Id. 3. far. viding them by 12, because 12d. 

make Is. Finally, wo reduce the shillings to pounds by dividing 

them by 20, because 20s. make £l. The last quotient and the 

several remainders constitute the answer, 

Xote.—3. Thelastexampleisexactly the reverse ofCheiirat; that is, Icmer 
denominationa are reduced to higher, vrtiich is done by 3-aaxssi-ee liirisums. 

381. From the precediug illustrations ivc derive the fol- 
lowing 

GENERAL RULE FOR, REDUCTION, 

I. To reduce compound numbers to lower denominations. 
MuUvply the highest denomination given, hy titat number which 

it (alces of the next lower denomination tomake one of this higher ; 
to the product, add the number expressed in tlus lower denomina- 
tion in the ffiven example. Proceed in this manner with eaei 
taceessive denomination, till you come to the one required 

II, To reduce compound numbers to higher denonunationa 
Divide tfie given denomination by that number lohiek it takes of 

this denomination to make one of the next higher Proceed tn thu 
manner with 4ach successive denomination, till you come to the one 
required. The last guotient, with the several remainders, will h* 
the ansimr sought, 

'282< Paoop. — Reverse the operation; that js reduce back lit 
answer to the original denominations, and if the result cot resoondi 
wilk the numbers given, the work is right. 

QnesT.— How are forthingB ledncEd lo pence 1 Why divide 111 41 How n^oce penc* 
UnhlUlngal Why! How reiluee Bhrninea In pounilB 1 Wliyl Ml Hiw aro eompoma 
Biuolwn reditccil lo [owbt deQDmiiiaaDiu 1 Haw lo higher denomlatiuoiiJ ! S8S. Hon 
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Obs. I. Each reuuundeT is of llie samr. denominatum as the diviilenJ from 
.rhich it arose. (Art. 113. Obs. 1.) 

2. Reducing compound niambecs to lovicr denominations may, with propri- 
ety, ba call^ RedAiclAtm by MiUtipUcati'm ; reducing them to Mglier denom- 
inations, Reituctiim by Division. The former is often called Reduction />5- 
icendin^ ; the latter, Redticliifn Ascending. They mutually prcie each other. 



I. In 136 rods and 2 yards, how many feet? 



Operation. 


Proof. 




rods. yds. 


3)2260 ft. 




2)136 2 


5i)750yds. 




H yds. 1 r. 


2 




682 


11)1500 




08 


13G"i-. 4 rem 


.=2 yaros. 


150 yds. 


Now 136 r. 2 yds. 


. is the 


8 ft. 1 yd. 


given number. 




3250 ft. Ans. 







2. In £71, 13s. OJd., liow many farthings ? 
3 In £90, Ys. 6d., how many farthings ? 

4. la £295, 18s. 3fd., how many farthings ? 

5. In 95 guineas, 17s. 9fd., iiow many farthings? 

6. How Biany pounds, shillings, &c., in 24651 farthings ? 

7. How many pounds, shillings, &a., in 415739 farthings' 

8. How many guineas, &c., in. 67256 pence ? 

9. In £36, 4s., how many six-pences ? 

10. In £75, 12s. 0d., how many three-peaces ? 

11. Eeduce 29 lbs. 7 oz. 3 pwts. to grains. 

12. Reduce 37 lbs. 6 oz. to pennyweights. 

13. Keduce 175 lbs. 4 oz. 5 pwts. 7 grs. to grains. 

14. Heduce 12256 grs. to pounds, &e. 

15. Reduce 42673 pwts. to pounds, &c. 

16. In 15 cwt. 3 qrs. 21 lbs., how many pounds ? 

17. In 17 tons 12 cwt. 2 qrs., how many ounces'? 



> employed by the forn 
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18. In 52 tons 3 cwt., how many pounds ? 

19. In 140 tons, how many drams ? 

20. In 1G256 ounces, how many hundred -weight, &c.? 

21. In 267235 pounds, how many tons, &c.? 

'22. In 56372S drams, how many tons, pounds, &c. ? 
S3. Reduce 95 pounds (apothecaries' weight) to drams. 

24. Reduce 130 pounds to scruples. 

25. Reduce 0237 drams (apothecaries' weight) to pounds. 

26. Reduce 25463 scruples to ounces, &c. 

27. How many feet in 27 miles? 

28. How many inches in 45 leagues ? 

29. How many yards in 3000 miles ? 

30. In 290375 feet, how laany miles? 

31. In 1875343 inches, how many loaguea ? 

32. la 15 m. 5 fur. 31 r., how many rods ? 

33. In 1081080 inches, how many miles, Ac? 

34. How many feet in the circumference of the earth ? 

35. How many nails in 160 yards ? 

36. How many quarters in 1000 English ells? 

37. la 102345 nails, how many yards, i&c. ? 

38. In 223267 nails, how many French ells? 

39. In 634 yards, 3 qrs„ how many nmls ? 

40. la 28 hhds, 15 gals, wine measure, how many quarts? 

41. In 5 pipes, 1 hhd., how many gallons ? 

42. In 3 tuns, 1 hhd. 10 gals., how many gills? 

43. In 12256 pints, how many barrels, wine measure? 

44. In 475262 gills, how many pipes, &c. ? 

45. In 50 hhds. I bbl. 10 gals., how many gills, wine measure f 

46. In 45 bbls., how many pints, heer measure ? 

47. How many barrels of beer in 25264 pints? 

48. How many hogsheads of beer in 136256 quarts? 

49. How many pints in 45 hhds. 10 gals, of beer? 

50. In 15 bushels, 1 peck, how many quarts? 

51. In 763 bushels, 3 pecks, how many quarts? 
62. In 56 quarters,5 bushels, how many pints ? 

53. In 45672 quarts, how many bushels, ikc. ? 

54. In 260200 pints, how many quarto? 
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6p. Eeduce 25 days, 6 hours to minutes. 
66. Reduce 365 days, 6 hours to seconds. 

57. Ileduoe 847125 minutes to weeks. 

58. Reduce 5623480 seconds to days. 

59. How many seconds in a solar year? 

60. How many seconds in 30 years, allowing 365 dap 6 liOoM 

61. How many years of Sabbaths are therein 70 yeare? 

62. In 110 degrees, 20 minutes, how many seconds ? 

63. In 11 signs, 45 degrees, how many seconds? 
04. In 76ij4314 seconds, how many degrees? 
e:5. In 1000000000 raitmtes, how many signs ? 

66. Reduce 1728 sq. rods, 23 yds. 5 feet to fe«t. 

67. Reduce 100 acres, 37 rods to square feet. 
C8. E«duce 832590 sq. rods to sq. inches. 
09, Reduce 25303896 sq. feet to acres, &c. 

70. In 1 50 cul]i; feet, how many inches ? 

71. In 97 yds. 15 ft., how many cubic inches? 

72. In 49 cords, 23 feet, how many cahic inches? 

73. In 84673 cubic inches, how many feet? 

74. In 39216 cubic feet, how many cords ? 

75. In 65 tons of round timber, how many cubic inches? 

76. In 4562100 cubic inches, how many tons of hewn timber? 

APPLICATIONS OF REDUCTION. 

SS3t To reduce Troy to Avoirdupois weight. 

First reduce the given pounds, ounces, dc, to grains ; then divtdt 
by the number of grains in a dram, and the quodent will be the om- 
iwer in drama. (Art. 252.) 

Obs. If the answer is tsqaircJ to lie in pMtnrfs and a ftactum of a pound, 
iiride the grains by TOOO. 

Ki. 1. In 175 pounds Troy, how many pounds aroirdupois? 
Sclution. — 175X12X20X24=1008000 grs., and 1008000 
pB.4-27ii=30864 drams, or 144 lbs. avoirdupois. Ans. 

QvttT.—^a Hoirii Troy wclflil radnMd la itTi^rdupoli) 
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2. In '700 lbs. Troy of silver, how many pounds avoirdupois ? 

3. In 840 lbs. 6 oz. 10 pwts., how many pounds, Sec, avoirdu- 
pois? 

4. An apothecary bought 1000 lbs. of opium by Troy weight, 
and sold it by avoirdupois : how many pounds did he lose ? 

5. A merchant bought 1500 pounds of lead Troy weight, and 
lold it by avoirdupois ; how many pounds did he lose 9 

38 4> To reduce Avoirdupois to Troy weight. 

First reduce l/ie given poimds, otinces, i&c., to drmrts, tJiea multiply 
by the number of gravna in a dram, and the product will he the a»- 
twer in grains. (Art. 252.) 

Obs. 1. When tliB given example contiuna pQieiids onlj, vre mav miilliply 
tiiem by 7000, and the protlacl will be grains. 

2. irthe answer is required to be in pounds and a fraclim], of a pound, di- 
vide the grains by 57(10. 

6. In 82 lbs. avoirdupois, how many pounds Troy " 
5'o;M(;o».~32X16Xl6x27ii^224000gre.,and 224000 gre, 

=88 lbs. 10 oz. 13 pwts. 8 grs. Am. 

7. In 48 lbs. avoirdupois, how many pounds Troy? 

8. A merchant bought 100 lbs. 10 oz. of te,a avoir, and sold it 
by Troy weight : how many pounds did he gaiik ? 

8. A druggist bought 1260 lbs. of alum ai-w.-dai^oia, and re- 
tailed it by Troy weight : how many more po;u:d.' did he sell 
than he bought? 

285. Tlie area, of a floor, a p.ece of laad, or any surfa<'.e which 
has /our 3m/«s and four righl-anglm, is found by muX'i^yhag itf 
Imffik and breadth loget/ier. 

iVoM.-l. The (ireo of a figure is the svpffrjtcial andtnis or space containM 
witliin the line or tines, by vfhich tha figure U bounded. It is rci:tcone<l \a 
sqnaTS inches, ffeel, yania, rods, &e, 

2. A figure which haa four sides and four right-angles, DUe the followinj 
Bagram, is called a Rectangle or Parallelogram. 

Gfkst.— 284. How is Bvotnlupols weight reduced lo Troyi SftS. How io yru fiio 

AWo. What Is msanl by Ihe icrm aren 1 How It II retkonsill What !• a fipin wUck. 
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10. How many S(j^uare yards of carpeting will "t t^e to cotct 
A room, 4 yards long and 3 yards wide ? 

Suggevtion. — Let the given room be 
represented by the subjoined figure, the 
jbngth of which is divided into 4 equal 
p:trts, t.nd the breadth into 8 equal 
parts, wbiob we will call linear yards. 
Now it is plain that the room will con- 
tain as many square yards as there are 
squares ia the given figure. But tlio 
number of squares in the figure ia equal to the number of equid 
paj-ts (linear yards) which its length contains, repeated as many 
times as there are equal parts {linear yards) in it& breadth; that 
b, it is equal to 4X 3, or 12. Am. 12 yds. 

11. How many sq, feet in a floor, 20 feet long, ISfeetwide? 

12. How many acres in a field, 50 rods long, 45 rods wide 1 

13. How many square yards in a ceiling, .'55 feet long and 28 
feet wide ? 

14. How many acres in a farm, 420 rods long and HO rods 
wide? 

15. What is the area of a square licid, whose sides are 80 rods 
in length ? 

16. How many yards of carpeting a yard wide, will it take to 
cover a floor 18 feet square. 

17. How many yards of plastering are reqrured to cover four 
sides of a room, 18 ft. long, 15 feet wide, and 9 ft. t'gh? 

18. How many square yards of shingling will obver both sides 
of a roof, whose rafters are 20 feet, and whose ridge pole is 25 
feet long ? 

I286< The cubical contente, or solidity of bones of goods, 
piles of wood, &c., are found by multiphjinff the length, hreadlh, 
and thickness together. 

10. How many cubic feet in a box 5 feet long, 4 feet wide and 
S feet deep ? 

Solutim.—5Xi^20, and 20x3=aO. Ans. 00 cu. ft, 

Qntar.—ase. How ue Iha cubLuL cenuuu of > l»i oT goodi, i plln of wood, lu. 
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20. How many cubic feet in a block of granite, 65 in. long, 4a 
in. wide, and 36 in. thick ? 

21. How many cubic faet in a load of wood, 8 ft. long, 4^ ft, 
liigh, and 3J- ft. wide ? 

22. How many cords of wood in a pile, 46 ft. long-, 16 ft. iigti, 
and 15 feet wide ? 

23. Howmany cubic feet in a vat, 12 ft. long, 8-i ft. wide, and 
H ft, deep ? 

24. How many cubic feet in a bin, 12 ft, long, D ft. deep, and ^ 
ft. wide ? 

23. How many cubic yards in a cellar, 18 ft. long, 12 ft. wide, 
and 9 ft. deep ? 

26. How many cubic feet in a stick of timber, 2 ft. square, and 
40 ft. long ? 

27. How many cubic feet in a cistern 15 ft. long, 12 ft. wide, 
and 10 ft. deep? 

387> To rednce Cubic to Dry, or Liquid Measure. 

jPirst reduce the given yards, feet, <6c,, to cubic inches ; then 
divide &y the number of cubic itxlies m a gallon, or bushel, oj 
the case may he, and the quotient will be the amufer required. 
(Arts. 260, 263.) 

28. In 10752 cubic feet, how many bushels ? 

Solution. — 10752 X 1728 = 18579456 cubic inches ; and 
18579456^2150-iV=8640 bushels, 

39, la 21604 cubic feet, how many bushels ? 

30. In 462 cubic feet, how many wine gallons ? 

31. In 1155 cubic feet and 33 inches, bow many wine gallons ? 
33. In 846 cubic feet, how many beer gallons ? 

33. In 1128 cubic feet and 141 in., how many beer gallons? 

34. How m^ny bushels will a bin contain, whicji is 5 ft, long 
6 ft. wide, and 4 ft. deep ? 

35. How many bushels will a bin contain, which is 8 ft. lonft 
4} ft. wide, and 3-i ft. deep? 

^WT.-3S7. How ndne* cnUc to dry, or llqald in-um ! 
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36. How many busliels will a bin contain, wliich is 14 ft. long, 
10 ft. 8 in. wide, and ft. 8 in. deep ? 

31. Howmany wine gallons in a cistern, wliicli is 6 ft. long, 
B ft. wide, and 4 feet deep ? 

38. How many baiTels of water (wine mcaa.) will a, cist«ni 
hold, wliicii is 20 ft. long, 15 ft. wide, and 10 ft. deep ? 

39. The distributing reservoir of tlio Croton Water Works in 
the City of New York, is 436 ft. square and 40 feet high : how 
many liogsbeada of water ivill it hold ? 

3SS* To reduce Dry, or Liquid, to Cubic Measure. 

J''irsf find the number of bushels, if dry measure, or gallons, if 
liquid measure, in tJie given example ; Iken multiply hy the num- 
ber of cubic inches m a gallon, or bushel, as t/te case may be, asid 
ike product will be tlie answer required. (Art. 263.) 

40. How many cubic feet in a bin, wtich contains 100 bushels 1 

Soluticm. — 100X2150^ = 215040, and 215040 -M'(28=s 
124-,'^, or 124^ cubic feet. Ans. 

41. How many cubic feet in a lime kiln, which holds 500 
bushels ? 

42. How many cubic feet in the hold of a, ship, whicli containa 
1000 bushels of grain? 

43. How many cubic feet ia 1 hogshead, wine measure? 

44. How many cubic feet in a cistern, which holds 50 barrels 
of water ? 

45. How many cubic feet in a vat, which contains 100 hogs- 
heads n 



389< To reduce Liquid to Dry Measure, or Dry to Liquid 



First find tlie eulne inches in the given esiample ; t/ien divtda 
hem hy tlie number of cubic inches in a gallon, or bushel, as the case 
may he, and the quotient will be the answer reguired. 
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46. In 40 gallons Trine measure, how many bushels ? 
5o/«iMW.— 40X231=9240 en. in., and 9240 cu. in. -=-2150-^1= 

41? bushels. Ans. 

47. In 6 hogsheads, 16 gallons, how many hushels ? 

48. In 5 bushels, how many gallons wine measure ? 

49. In 3200 quarts dry measure, how many hogsheads wire 



290. To reduce Wine to Beer ileasure, or Beer to Wine 
Measure. 

J<'irsl find the niiiriher of ciMc inches in the given example ; 
then divide tJiem by the number of cubic inches which it takes Ut 
make a gallon in the required measure. 

50. In 94 wine gallons, how many beer gallons ? 
^'o;«(z"&«.— 94X231=21714 cu. in., and 21714 cu. in.H-282= 

97 gallons. Ans. 

51. In 1 hhd. wine measure, how msmy beer gallons ? 

52. A taTem-keeper bought 4 hhds. of cider wine measure, ana 
retailed it !)y beer measure ; bf.w many gallons did he lose ? 

63. In 20 beer g-allons, how many wine gallons ? 

64. A grocer bought 7238 gallons of milk beer measure, and 
retailed it by wine measure : how many gallons did he gain ? 

55. A druggist bought 10000 gallons of alcohol beer measure, 
ajid sold it by wine measure : how many gallons did he gain ? 

56. A grocer bouglit 65 hhds. 29 gals, and 2 quarts of nnjlfe by 
beer measure, and sold it to his customers by wine measure: how 
many quarts more did he sell than he bought ? 

67. A liquor dealer bought 120 pipes of wine which his elerii 
retailed by beer measure : how many gallons more did he buy 
than he sold ? 

291. Since the earth revolves on its axis 1° in 4 minutes, 
or 1' in 4 seconds of time, (Art. 2G8,) it is evident that longitude 
may be reduced to time. That is, multiplying degrees of longi 
nide by 4 reduces them to minutes of time, multiplying miautei 
of longitude by 4 reduces them to seconds of time, &c. 

QuiBT ~V». Bow ndnc* ntns n t 
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By reveraing tliis process it is evident tliat time may be reduced 
lo longitude. Thus, dividing seconds of time by 4, will reduce 
them to minutes of longitude ; dividing minutes of time by 4, will 
reduce them to degrees, &c. Hence, 

292. To find the difference of time between two places from 
the difference of their longitude. 

Meduce tlie difference of longitude to mimites ; multiply iliem. hy 4, 
and t/te product will he the difference of Hnie in seconds, mhich 
may he reduced to lumra and minutes. 

Obs, When the difference of longitnde conaiBts otdegTees rniiy, we may mul- 
hply them by 4, and the pradact will be the answer in ■minutes. 

58. Tlie difference of lonyitude between Uew York and Cin- 
cinnati is 10° 28' : what is the difference in tlieir time ? 

Solution. — 10° and 2G'=626'; (Art. 281;) now 62G'x4— 
2504 seconds of time; and 2504 sec. -^ 60=41 min. 44 sec, Ans. 

69. The difference of longitude between Albany and Boston is 
2° 9' : what is the difference in their time ? 

60, The difference of longitude between Albany and Detroit is 
0° 45' : what is the difference in their time ? 

SI. The difference of longitude between New Haven and New 
Orleans is 17° 10' : what is the difference in their time? 

C2, Tlie difference of longitude between Charleston, S. C. and 
Mobile is 8° 27' : what is the difference in their time ? 

63. The difference of longitude between New York and Canton 
is 18T° 3' : what is the difference in their time ? 

293« To find the difference of longitude between t"ro places 
from the difference in their time. 

Reduce the given difference of time to seconds ,' divide them, hy 4, 
and the quotient will be the difference of longitude in minutes, which 
may he reduced to degrees. (Art, 281.) 

Ofis. When there are no seconds in tlie difTerence of lime, we may divide 
Ihe minutes by 4, and the quotient will be the answer in degrees. 

■nee orioniitodeT 393. Howanii Ibe diabnoceof lon^iuda ftom Itasdiabnoaof llRMl 
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64. A ship sailed from Boston to Liverpool ; on the fourth dft) 
the master toot an observation of the sun at noon, and found bj 
his chronometer that it was 1 hr. 5 min. and 40 sec. earlier than 
the Boston time : how many degrees east of Boston was the ship '1 

Solution. — 1 hr. 5 m. 40 sec.=3940 sec., (Art. 281,) and 3940 
sec. -r- 4— 985'. The ship had therefore sailed 985' east, which 
is equal to 16° 25'. A-ns. 

65. The difference of time between Albany and Buffalo is 19 
minutes : what is the difference of their longitude ? 

66. The difference of time between Richmond and New Orleans 
is 51 min. 4 sec. : what is the difference of their longitude ? 

67. The difference of time between Boston and Cincinnati ia 
fiS min. 32 see. : what is the difference of their longitude ? 



COMPOUND NUMBERS REDUCED TO FR.ICTIONS. 

394. That one cmcreie number may properly he said to be a 
part of another, the two numbers must necessarily express objects 
of the sairee Mnd, or objects which can he reduced to the same 
Jdnd or denomination. Thus, 1 pemii/ is -j-hr of a pound, but 1 
penny cannot properly be said to he a part of a foot, or of a f/ear ; 
for, feet and years cannot be reduced to pence. So, I orange ia -J 
of 6 oranges ; but 1 orange cannot be said to be -^ of 5 apples, or 
5 pumpkins ; for apples and pumpkins cannot be reduced to 
oranges. 



Ex. 1. Reduce 28, 7d. to the fraction of a pound. 

Analysis. — The object in this example is to find what part of 
1 pound, 2s. 'Id. is equal to. To ascertain tliis, we must reduce 
both the given numbers to the same denomination, viz: pence, 
Now 2s. 1d.=31d., and £I=240d. (Art. 281. 1.) The question, 
therefore, resolves itself into this : what part of 240 is 31 ? 'J.'Iie 
answer is ^^ ; consequently 2s. 7d. (31d.) is ^^ of a pound. 
Hence, 
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395. To reduce a compound number to a common fraction, 
of a higher denomination. 

First reduce ilie ffiven compouttd number to fcfte hmist detiomma- 
tioti mentioned for the numerator ; then reduce a dbit of the rfe- 
noimnation of the required fraction to the same denomination as tke 
numerator, and the renult will be the denominator. (Art. 281.) 

Obs. 1. TTie given number, and that of which it ie eiud to be aparf, must, 
io alt cases, be reduced to the anme denomination. (Art. 294.) 

3. When the given number contains but one denonunalion, it of course nv 
qinres do leiluction. 

If the given number ronlains a fraction, the denominator of the fraction i> 
flie lowest denomination mentioned. Thus, in GJa., the iowcEt denomination 
'af«iirthi oS A fihilHng; in ■|far.,the lowest denoniinationiB_S/it! of a farthing. 

2. Reduce * of a penoy to the fraction of a pound. 
Solution, — Since sevenths of a peony is tlie lowest and onlg 

denomination given, we simply redu.ce £1 to seventlis of a penny 
for the denominator. Now £l=240d., and 240d.X7=ie80, 
Atis. £ I c^6 u . or f liir- Hence, 

396> To reduce a fraction of a lower denoaiination to an 
equivalent fraction o( a. higher denomination. 

Iteduce a unit of tlie denomination of the required fi-acfien to 
the same denomination as tfie given fraetion, and the result mill bt 
the denominator. 

Or, divide tlie given fraction by the same numbers as in reducing 
whole eompoujid numbers to higher denominations. (Art. 281, II.) 
Thus in the last example, fd.-M2=-/js., (Art. 227,) and -^fS.-' 

Oee, When factors common to the numerator and denominatijr ocenr, tha 
pperalion may he skorlened by canceling those factors. (Art. 291.) 

3, R«duce ^ of a penny to the fraction of a pound. 

Solution. — Bv the last article, : := the answer. 

7X12X20 

By Cancelation — ^^—£ . ^ 

' 7X12X20 7X12X^0,5 420 ^"^^ 

k ■ tOJMoa of a loivef dsusmloajkui reduced ti> the ^ikcthm cT n Jtifihar 1 



6y Google 



i76 RDiKrcTJOs. [Sect, nil, 

i Redu- e 4-fs. to the fraetion trf a pound, jins. £J J, or £^tf, 

5 Reduce 4s Id. to th« fraction of a pound. 

6 Keduce 9d 2i- far. to the fraction of a pound. 
1 Whckt part of £l is -| of 1 penny ? 

8 What p'lrt of 1 lb. TVoy is 7 ounces ? 

9, "What part of 1 lb. Troy is 16 pwts. 3 grs? 

10. What part of 1 !b. avoirdupraa ia 8 oz. and 13 drama? 

11. What part of 1 ton is 14 cwt. and 15 lbs? 

12. What part of 1 yd. is 2 ft. and 4 inches ? 

13. What part of I mile is 82i rods ? 
H. Wliat part of I acre is 45^ rods ? 

15. Wliat part of 1 square rod is 63 square feet? 

16. Keduce ^ of 1 qt. to the fraction of a gallon, 
l"?. Reduce 7 gallons to the fraction of a hogsheaij, 

18. Reduce -f of 1 hour to the fraction of a day. 

19. Reduce f cf 1 ciinute to the fraction of an hour, 
30. Reduce f of 1 second to the fraction <A a Tfeek. 

21. What part of £3, 5s. 6d. Ifar. is ^2, Is. Bd. ? 

Solution. — Reducing both numbers to farthings, £3, 5s. 6iJ Ifor. 
=3145far., and £2, Is. 3d.=1980far. (Art. 205. Obs.l.) Nf>« 
1980 is -Hf J of 3145, which is equ:il to ^t Aiis. 

22. What part of £2 is 7s. 6d. ? 

23. What part of £7, 3s. is £3 ? 

24. Wliat part of 2 bushels is 3 pecks ? 

25. What part of 10 bushels is 10 quarts? 

26. What part of 16 rods is 40 feet? 

27. What part of 3 weeks is 2 days and 7 hours ? 

28. What part of 2 hlids. 10 gals, is 43 gals.? 

29. What part of 2 tons, 3 cwt. is 15 cwt. 65 lbs, ? 

30. "UTiat part of 1 ton is 7 lbs. 10 ounces ? 

31. What part of 90° is 1= 15' 30" ? 

32. What part of 360° ia 45° 15' 10"? 

33. What part of 3 lbs. Troy is 1 lb. 3 oz. ? 

34. What part of 25 ibs. Tj-oy is 10 lbs. 7 oz. 10 pwts.t 
85. What part of 1 acre is 40 rods? 

*6. What part of 5 acres is H acres? 
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paACTIONAL COMPOUND NUMBERS 

HEDUOED TO WHOLE NUMBEHS OF LOWER DENOMISATIOHS. 

Ex. 1. Iteduce f of £1 'xt siiiUmgs and pence. 

Analysis. — f of ls,=i of 5s. or 4s., conseciueutlyiof 20s. (f!) 
£ 20 times as mucli, and is. X 20=-H^- or 12s. and % of a shilling. 

Reasoning as before, ^ of Id.=-i of 4d., or -Jd,, and ^ of 12d. 
(Is.) is 12 times as mucli; but id.Xia^Vd-. or 6d. Therefoits 
£^=12s. 6d. Aiis. Hence, 

297* To reduce fractional compound numbers to wiiole num- 
bers of lower denominations. 

MrH reduce the given numerator to the next lower denomination ; 
Ihea divide Oie jiroduct by t/ie denominatvr, and the quotient viill 
he an integer of the rtext lower denomination.. {Art. 281, I.) 

Proceed in like manner viitk the retnaindei; and the several gwo- 
\,ient3 will he the whole nunAers required. 

Ofla. This operation is the same in principle aa reducir.^ kif^icr Jenonuna- 
(ions of whole numbers to Imner. (Art. 231, I.) Whenever tlie fraction be- 
oonWB iiaproper, it is leduced to a whole or miieii number. (Art, 196.", 

2. Keduce ^ of £1 to ehillings. Ana. 16s. 

8. Reduce -J of £1 to shillings and pence. 

4. Reduce f of is. to pence and farthings. 

5. Reduce ^ of 1 lb. Troy to ounces, &c. 

6. Reduce -I of 1 ounce Troy to pennyweights. 

7. Reduce -§ of 1 lb, avoirdupois to ounces, &c. 

8. Reduce f of 1 cwt. to pounds, &c. 

9. Reduce -f of 1 ton to pounds, &c. 

10. Reduce -I of 1 yard to feet and inches. 

11. Reduce f of 1 rod to feet and inches. 

12. Reduce f of 1 mile to rods, feet, &c. 

13. Reduce -f of 1 gallon wine measure tu quarts, &c. 

14 . Reduce -J of 1 hogshead wine measure to gallons, &c. 
16. Reduce ^ of 1 peck to quarts, cfco. Ans. 6 qts 1| pts, 

16. Reduce i of 1 bushel to quarts, &c. 

17. Reduce ?'"'*! hour to minutes and seconds. 
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18. Reduce -ft- of 1 day to hours, &c. 

19. Reduce -f of 1 minute to seconds. 

20. Reduce -f of 1 degree to minutes &.G 

21. Reduce ^tIt to tlie fraction ot a penny. 

Solution. — We reduce tlie numerator to pence, tlie denomina- 
tion required, and divide it by the denominator, as in tlie lasl 
article. Thus, 2X20X12=480 and 480~720=-fK. There- 
fore £-r?7=ff-Ed.=f^=f or ^d Aiis Hence, 

298. To reduce a fraction of a liif/ker denomination to an 
equivalent fraction of a lower denommition 

Beduee the given numerator to the denommation of the required, 
fraction, and place the result over the given deTiominator. 

Ob9 I. This process is the same in prindple as ta leiluce atuMs compound 
numhetto a tower denomination. (Art. 281. I.) 

-. When factors common to the iiiimerator and denominator occur, iSie air 
eraiien may be shortened bycancehng those factors, (Art. 321.) 

Thus, jn the last example, t-— — =the answer, 

^ 120 

_ ^ , . 2X20X12 IxUxn ,, , 
By CanceloMon, -— =: — ,^„ - ^:=-id. Ans. 

22. Reduce -j^r "^ ^^ *** t^i® fraction of a penny. 

23. Reduce -yf?- of 1 lb. avoirdupois to the fraction of an ounce. 

24. Reduce ^Wt "^ 1 ^''^ to the fraction of a rod. 

25. Reduce i^ of a day to the fraction of an hour. 

26. Reduce tV of 1 week to the fraction of a minute. 
2T. Reduce ^ of 1 yard to the fraction of a nail. 

28. Reduce iVr oi 1 bushel to the fracUon of a quai-t. 

29. Reduce -ftV of 1 hhd. wine measure to the fraction of a quart 

30. Reduce -^ of 1 lb. Troy U> the fraction of an ounce. 

31. Reduce -nfife of 1 pound Troy to the fraction of a pwt. 
33. Reduce ^ft of on acre to tlie fraction of a rod. 

33. Reduce tJtt of a square yard to the fraction of a foot, 

34, Reduce -jl-jf of a degree to tlie fraction of a second. 

acBST.— J!3S. llnw is B (hicilnii of s biihet denotnliisiioa ndu. -^ V> the ftscilaa of 
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Aks-s. 298-300.1 

addition op compound numbers. 
399. TM process of adding numhers of different detiom*- 
tations, is called Cokpousb Addition. 

ium of £6, lis. 5d. 1 far. ; £4, 9s. 6d. 2 far.; 
i and £8, 6s 9d 1 far "^ 

HaMDjj phced the farthings under far 
things the pence undti pence Ai, we 
6 " 11 " 5 " i add tie column of farthings to^ctho ii* 

4 " 9 " 6 " 2 in simpk addition iiid find the sum is 7, 

3 " 12 " 8 " a which IS equil to Id and 3 far over 

Qtr 6 " 9 " X Set the 3 far undm the cilumn of lar 

23 " " 5 '' S Ans. things and carry the Id t) the coliuna 
of pence. The sum of the pence is 2'i whit-h is equal to 2s and 
6d. over. Place the 5d. under the culumn of pence, aud cao-rj 
the 2s. to the column of shillings. The sum of the shillings is 
40, which is equal to £2, and nothing over. Write a cipher under 
the column of shillings, and carry the £3 to the column of pounds 
The sum of the pounds is 23. Ans. £23, Os. 5d. 3 far. 
3O0t Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

I. Write tlw numbers so that the same detiominations shall stand 
■under each oilier. 

II. Begvtimng with the lowest denomiwition, find Oie sum of each 
column separately, a/nd divide it hy that number which it requires 
of the column added, to make ose of £/i« next higher denomination. 
Set the remainder under the eolum,n added, and carry the quotient 
to the next column. 

III. Proceed in this manner with all the other denominutioni 
txcept the highest, witose entire sum is set down. 

Paoop. — Tlie proof is the same as in Simple Addition. (Art. 56.) 
Ghouli] be reiluceil to whole Dam- 
ahove. (Art. I6G.) 
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2. Cornponnd AtlJition is She samB in principle as Simple Addiiion 
In the latter, il is true, we uniformly carry the len^, and in the former wccarrj 
fer diffcre^it nnmbera ; yet in each we always carry for that namber wiiich il 
cakes of the order or Jenominalioii we are adding to make i"J£ in tite nexl 
higher order or denomination. 



£ s. d. £ s. d. £ s. d. far, 

IG 8 9 25 17 11 68 17 10 3 

8 5 6 30 12 10 10 9 6 

25 6 8 13 15 7 43 10 II 2 



60 n Ans. Sn 16 9 65 14 8 1 



5. A farmer aold to one customer 8 tons, 5 cwt. 17 lbs. 13 os. 
{ hay ; to another, 4 tons, 7 cwt. 35 lbs. 12 oz. ; to another, 

1 ton, 15 cwt. 63 lbs. 7 oz. ; how much hay did he sell to all ? 

6. What is the sum of 15 tons, 6 cwt. 45 lbs. 5 oj:. ; 3 tons, 
17 cwt. 80 lbs. 6 oz. ; 26 tons, 31 Iha. 7 oz. ? 

7. Wliat is the sum of 21 lbs. 7 oz. 12 pwts. 10 grs. ; 28 lbs, 
5 oz, 8 pwts. 7 grs. ; 7 lbs. 6 pmts. lo grs. ; 41 lbs. 6 oz. 20 grs. ; 
9 Ihs. 7 grs. ? 

8. Wliat is the sum of 16 !bs. 3 oz. 6 pwts. 19 grs. ; 100 lbs. 
8 oz. 16 p^rts. ; 97 lbs. S oz. 10 gra.; 115 lbs. 9 oz.? 

0. Add together 19 rods, 12 ft. 8 in.; 64 rods, 13 ft. 3 in ; 
28 rods, 10 ft. 5 in. ; 60 rods, 9 ft. 11 in. 

10. Add togetlier 5 leagues, 2 m. 4 fur. 7 rods, 4 yds. ; 18 
leagues, 2 m, 3 fur. 21 rods, 3 yds. ; 85 leagues, 6 fur. 10 rods, 
4 yds. 1 ft. 

11. Add together 19 yds. 3 qrs. 3 na. ; 21 yds. 2 qrs. 1 a. ; 
.{2 yds. 1 qr. 2 na. ; 30 yds. 3 qrs. 2 na. 

12. Add together 05 yds. 3 qrs. 1 na.; SI yds. 2 qrs. 2 na; 
100 yds, 3 qrs. 1 na. ; 95 yds. 1 qr. 1 na. ; 15 yds, 3 na, ; 23 
yds. 2 qrs. 

13 Add together 17 A, 25 r, 20 sq. ft.; 40 A, 15 r. 4 so. ft.- 
62 A. 29 r, 31 sq. ft. ; 10 A. 45 r. 16 sq. ft. 

14, Add together 100 A. 3 R. 12 r. ; 115 A, 2 R. 20 : ; 160 
L. . II. 15 r,; 91 A, 2 R. 26 r. 

aoiiT,— 0(>. Doei ConmomidAildiEluadiaiifiMiiEUDpla AddMont 
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15. One room in a. house contains 15 sq. yds. 5 ft. 7 in. of plas- 
tering ; another 10 yds. 7 ft. 30 in. ; another 9 yds, 6 ft, 25 in, ; 
another 7 yds, 5 ft, G3 in. : how much plastering is Hiere in aU 
of them ? 

le, A merchant bought one cask of oil containing 73 gals. 3 
qts. ; another 60 gals. 2 qts. ; another 40 gals. 1 qt. ; another 65 
gals. 2 qts. : how much oil did he buy ? 

17. What is the sum of 20 hhds. 41 gals. 3 qts. 1 pt. 3 gi, ; 
81 hhds. 20 gala. 1 qt. 1 pt. 3 gi,; 48 hhds, 19 gals. 2 qts. I pt, 

2 gi. ; 81 hhds. 40 gals. 1 gi. ? 

18. What is the sum of 10 wks. 5 d. 12 hra. 40 min. ; 21 wks. 

3 d. 9 hrs. 15 min. ; 40 wks. 4 d. 17 hrs. 30 min. ; 42 wks. Id.? 

19. Wliatis the Bumof 40ibu. lipks. 4qta. ; 63 hu. 2i pks. 

5 qts, ; 80 bu. 7i pks. 1 qt. ; 45 bu, 2 pks, 3 qts. ; flO bu, 1 pk. ? 

20. What is the sum of 7 qrs. 6 bu. 1 pk. 3 qts. ; 27 qra, 

6 bu. 6 qts, ; 34 qrs. 1 bu. 6 qts, ; 65 qrs, 6 bu, 3 qts. ' 

SUBTRACTION OP COMPOUND NUMBERS. 

30 1 . The 7M"oees* of findimi the difference hetteeen numbers of 
different denominations, is called Compoukd Subtraction. 
1. From £35, l7s. 6d. 3 far., subtract £16, 9s, 8d. 2 far. 

Operation. Having placed the less number under 

£ s. d. far. the greater, with farthings under far- 
35 " 17 " 6 " 3 things, pence under pence, &c., we aub- 

16 " 9 " 8 " 2 tract 2 far. from 3 far., and set the 

19 "■ 7 ■' 10 " 1 Ati^. remainder I far. under the column of 
farthings. But 8d. cannot be taken from 
6d. ; we therefore borrow 1 from the next higher denomination, 
which is ahillings; and Is. or 12d. added to the 6d. make 18d, 
Now Bi. from 18d. leaves lOd. Since wc borrowed, ive must 
carry 1 to the next denomination in the lower number, as in sim- 
ple subtraction, (Art. 72.) 1 added to 9 makes 10 ; and 10 from 
17, leaves 7. Finally, 18 from 35, leaves 19. 

Ans. £19, 7s. lOd. 1 far. 

Qii»T^-301. Whsl ii Cmnpousd BiibUBcUiail 
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302. Hence, we derive the following general 

RULE FOR SUBTRACTING COMPOUND NUMBERS. 

1. Write (he less numher wnder the greater, so that the same ifo- 
Wymvnationa may stand under each other. 

II, JBeginning with tlie lowest denomination, subtract the mmw- 
6er in each denominatitm of the lower line from, the numier aiovt 
it, and set tlie remainder below. 

III. When a numher in any denomination of tlie iower line it 
larger t/ian the number above it, borrow one of the next liigker de- 
nomination and add it to the number in the upper line. Subtract 
as before, and carry 1 to the next denomination in the lower line, as 
in subtraction of simple numbers, (Art. 72.) 

Proof. — Tlie proof is the same as in Simple Subtraetioit. 

Obs. I. Fraatimal cnmpoimcl nmabeFs ahanld !)e redacal to whole mtmbera 
of lower deiioDimfldona, then Eubtrnoted os ubove. (Art. lljU.) 

3. Compoand Subtraclion is the aame in priiici|ple aa Simple Subtrac- 
^on. In bolh cases, nlieii liic number in the lower line is lerger than that 
ftbove it, we borrow aa many units as it takes of the order or denonunation wu 
are subtracting lo make one of the neat lugher order or denomination, and it> 
both, we carry 1 to the next figure in the lower number. 

2. From £48, 17s. 6cl. 2 far., take £39, 14s. 9d. 3 far. 

3. From £lOOi, 6is. 3fd., tfike£100i, 8s. 

4. From £1000, take £500, 6s. 7d. 2 far. 

5. From 10 cwt. 3 qra. 15 lbs., take 8 cwt. 2 qrs. 8 lbs. C oz. 

6. Prom 85 tons 16 cwt. 39 Itis., take 01 tons 14 cwt. 68 lbs, 

7. Subtract 69 m. 41 r. 12 ft. from 89 m. 10 r. 14 ft. 
S.'Subtnict 17 1. 2 m. 3 fur. 4 r, 4 ft. from 19 1. 1 m. 2 fur, IS r 
9. Subtract 49 bu. 3 pks. 6 qts. from 85 bu. 3 pks. 4 qts. 

10. Subtract 95 qre. 4 bu. 3 pks. from 115 qrs. 3 bu. I pk. 

11. Subtract 29 yds. 2 qrs. 3 na. from 85 yds, 1 qr. 2 na. 

12. Subtract 56 yds. 2 qrs. 1 na. from 100 yds. 

13. Subtract 75 gals. 3 qls. 1 pt. from 82 gals. 2 qts. 
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16. A man having 140 A. 17 r. of land, sold 54 A, 58 r. : l»ow 
oiuoh Lad lie left? 

16. Two men having bought 465 A. 48 r. of laiiU, one of them 
fislieil to taie 230 A. ; how much would the other have ? 

ll. A farmer having 144 cords. 55 ft. of wood, sold 87 c. 93 ft. : 
how much had he left? 

18. In a certain village there are two public cisterns ; one coi> 
tains 44(5 cu. ft. 69 in., the other 785 cu. ft. 95 in. : what is :he 
difi'erence in their capacity '! 

19. The latitude of the Cape of Good Hope is 30" 55' 15", 
and that of Cape Horn, 65° 58' 30" : what is their difference ? 

20. The latitude of the Straits of Gibraltar is 36° G' 30", and 
that of the North Cape, 71° 10' : required tlieir difference. 

21. The longitude of Kew York is 74° I', and that of Cincin- 
nati 84° 27'; required their difference. 

23. From 160 jrs. II mo. 2 wks. 5 ds. 16 hrs. 30 min. 40 sec., 
take 100 yrs. 8 mo. 3 wks. 6 ds. 13 hrs. 45 mm. 34 sec. 

£3. Whatis the lime from Feb. 22d, 1845, t« May 21st, 18-17? 

Operation. May is the 5th month, and Feb. the 2d. 

yr. mo. d. Since22day3cannotbe taken from 21 d., we 

1847 " 5 " 21 borrow 1 mo. or 30 d, ; then say 23 from 51 

leaves 29. 1 to carry to 2 makes 3 



dns. 2 " 2 " 29 from 5 leaves 2. 5 from 7 leaves 2. Hence, 

303. To find the time between two dates. 

Wrile the earlier date under the later, placing the yean on, the 
left, the number of the month next, and the day of the month an the 
right, and subtract as before. (Art. 302.) 

OiB. 1. The number of the month is easily determined by reckoning tjora 
Januaiy, the lal month, February the 2i, &e. (Art, 2G4.) 

3, In finding the lime between two dales, and in casting interest, 30 dnya 
■re considered a month, and 12 months a year. 

3. Instead of eelling liown the nrdiiml miMnSer of the month, as in the 
•olution alioTe, some prefer to write the number of joiele months that hiiva 

QirEaT.-3Ci3. How do you find the time belireeii two dsies 1 Oil. la fipding lime lie 

viaay Dkontba i year 1 



6y Google 



186 coMFOtiND [Sect. Vlll 

elnpHBd in the given year. E. g., if tlie ilate is Fel). ajd, 1845, Ihey woul 
wiite 1 In the place of months; because, it is saiil, 2 whole months have no) 
elapsed in the year 1845. But it may be lionbted whether l3iia methnd would 
not lead to frequent niiatHkes. 

BesiJes, it may he urged with equal reason, that 1 ought to he deducted 
from the day of the month, and 1 from the jfeo'- ; for ndther 32 icAoie days, nol 
1845 whok years had elapsed at the time of the date, but the £id Aa.y and IIm 
1845tli year Vfere then pasang. In Has way, the Bulgect, which in itself if 
rimple, becomes intricate and perpleiing. 

24. General Washington was bom Feb. 22d, 1732, and died 
Dec. 14th, 1799: how old was lie? 

25. The Independence of the Umted States was declared, Jidy 
4th, 1776 : how long is it since ? 

26. A note was given Aug. 25th, 1840, and paid Feb. 6th, 
1842: bow long did it run? 

27. Tbe United States Exploring Exppdition sailed from Norfollt 
on tbe 18tb of Aug., 1 !*ns, and returned to New York on the lOtii 
of June, 1842 : bow long was the voyage ? 

COMPOUND MULTIPLICATION. 

304> The process of multiplying numbers of different denom- 
called CoMPOTiKD Multiplication. 



Ex, 1. What will 6 cows cost, at £6, 2s. 7|d. apiece? 

Analysis.— Since 1 cow costs £5, Operation. 

2s. lid., 6 cows will cost 6 tim.;s as £ s. d. J 

much. Beginning with tbe lowest g " 2 " 7 " 

6 times 3 far. are 18 far.. 



equal to 4d. and 2 far. over, get the 30 " 15 " 10 " 2 Aat. 
2 far, under the denomination multi- 
plied and carry the 4d. to tbe next product. 6 times 7d. are 42d. 
and 4d. make 46d., equal to 3a. and lOd. Set the lOd. under the 
pence, and carry tbe 3s. to the next product. 6 times 2s. are 12b. 
and 3s. make 15s. As tbe product 15s, does not make one m ths 
next denomination, we set it under the column multiplied. Fi- 
nally, 6 times £5 are £30. The answer is £30, 15s. lO^d. 
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305t Hence, we deduce tlie following general 

RULE FOR MULTIPLYING COMPOUND NUMBERS. 

Multiply eadi denomination separately, heginning with the lotoeat, 
tmd dkide each p-oduct by that namher luhMih %t takes of the dencm- 
butticn muUijilied, to make qse of the next higher ; set down the 
remainder, and carry the quotient to the next product, as in addition 
of compound numbers. (Art. 300.) 

Obs. 1. When the multiplier is a composite number, it ia ailYisable to multi- 
ply first by one factor anil that product by the other. (Art. 97.) 

2. Compounil Multipliealion is the same in pcinciple &s Simple Multiplica- 
lion. In each we carry for ihol nifaiber which it tofeea of the order or denom- 
inalinn we aro multiplying, to make oiie of Ibe next higher order or denom 

2. What wll 28 horses cost, at £^1, .'Ss. Tj-d. apiece" 

Operation. 
£ S. d. far. 

^1 " 3 '■ 7 " 1 We multiply hy the factors of 28, 

7 which are 7 and 4, and set down each 

148 ' 5 " 2 " 3 result :i5 above. 



593 " " 11 " Am 



3. "What cost 7 acres of land, at £35, 6s. 7d. per acre ? 

4. What cost 18 barrels of flour, at £l, 6s. 8^. per barret? 
6., A man bought la loads of hay, each weig-hinglT.270ilba. : 

what was the weight of the whole ? 

6. Multiply 16 tons, 3 cwt.lO^lbs. by 25. 

1. Multiply 12 lbs. 3 ob. 16 pwts. by 56. 

8. If 1 dollar weighs 17 pwta. 4J grs„ how much will 96 dol- 
lars weigh ? 

6. Multiply 48 hhds. 15 gals. 2 qts. 1 pt. by 6.3. 
10. Multiply 58 pipes, 1 hhd. 23 gals, by 100. 

QniiT.— 30S. Whore do you begin to imiUlplya compouiKl diimbei? Whal b Sua, 
Don it iMm Ooia Bimple UulUpHcnIIon 1 
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11. Bought 72 pieces of cloth, each containing 32f yanls: 
now much did they all contain ? 

12. If 1 cloak reqtiires 10 yds. 3 qrs., liow much will CCIO 
cloaks require ? 

13. Multiply ll5 miles, 7 fur. 18 rods by 84. 

14. Multiply 40 leagues, 2 m, 5 fur. 15 r. by 50. 

15. Multiply 149 bu. 12 qts. by 60. 

16. Multiply 26 qrs. 7 bu. 3 pks. 5 qts. by 110. 

17. Multiply 150 acres, 60 rods by 52. 

18. Multiply 310 acres, 3 roods, 3 rods by 81. 

19. Multiply 265 cu. ft. 10 in. by 93. 

20. Multiply 148 cords, 2d-fs ft- by 650. 

21. Multiply 365 d. 5 hra. 48 min. 48 sec. by 35. 

22. Multiply 70 yrs. 6 mo. 3 wks. 5 d. by 17. 

23. Multiply 75" 40' 21" by 210. 

24. If a ship sails 3° 24' 10" per day, how far will slie sail in 
60 days ? 

25. If 1 acre produce 45 bu. 26 qts., how much will 100 acres 

26. If 1 barrel of flour requires 4 bu. 3 pks. 5 qts. of wheal, 
how much will .'iOO barrels require ? 

27. What cost a chest of tea containing 17 lbs., at 6s. lO^d. per 
pound? 

23. What is the duty on 1000 gals, of brandy, at 13s, 7d. per 

29. Wiat is tbe duty on 10560 lbs. of sugar, at Od. 3 far. pei 
pound? 

30. What is the duty on 1500 yards of broadcloth, at 6s, 9id. 
per yd. ? 

31. It 1 load of wood measures 117 ft. 110 in,, bow muih will 
40 loads of tke sarae size measure ? 

32. If 1 quarter of beef weighs 216 lbs. 7 ■>■;., how much will 
4 quarters weigh ? 

33. If 1 bushel of salt weighs 72 lbs. 10 oz., how much will 
350 bushels weigh ? 

34. If 1 cask of oil contains 86 gals. 2 qts. 1 pt., how much will 
TOO casks of the same size contain ? 
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COMPOUND DIVISION. 



306> The process of dividing numbers of different denomina- 
tions, is called CoMPOnKD Division. 

Ex, 1. Divide £25, 3s. 4d. 2 far. by 6. 

Operation. Beginning with the pounds, we find 

£ s. d. far. 6 is contained in £25, 1 times and 1 

6 )gfi " 3 ■' 4 " 2 over. Set the 4 under the pounds, 

4 " 3 " 10 " 3 Am. and reduce the remainder £1 to shil- 
lings, which added lo tlie Ss. make 
^3s, 6 in 23s. 3 times and 5s. over. Set the 3 luider the shil- 
lings, and reduce the remainder 5s. to pence, which added to the 
4-d. malie 64d. (! in 64d., 10 times and 4a. over. Set the 10 
uiider the pence, vcduce the 4d. to forthings, and di\ide as hefore 
Ans. £4, 33. lOd. 3 fiir. 

307. Hence, we deduce tlie following general 

RULE FOR DIVIDING COMPOUND NUMBERS. 

Begin with the highest denmninutlon, and divide each separately. 
Seduce the remainder, if any, to the next lower denomination, to 
which add the number of that denomination contained in the given 
Ktample, and divide the sum as before. Proceed in this manner 
thvvgh alt tlie denoi'ninations. 

Ous. 1. Each parUal quotient will be of the same ilenominalion, as that port 
of the dividend from which il arose. 

2. When the Jivisor exceeds 12, and is a compOEito number, it ia advisabla 
to divide first by one factor and (hat quotient by the otlier. (Art. ISO.) If the 
divisor exceeds 13, but ia not o composite number, long divisioo may be em- 
ployed. (Art. 130. II.) 

3, Compound Division is the same in pinciple, as Simple Division. Prp- 
^ing the reindnder to the next figure of the dividend in simple division, ii 
Hit same as reiludng it to the next lower order or denomination, and adding 
the next figure to it. 
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2. A matt wished to diride 75 cwt. 2 qrs. 10 lbs. of beef equally 
among 35 families : how much could he give to each ? 

Op^atitm. 
cwt. qrs. lbs. We divide hy the factors of .15, wliich 

7)75 " 2 " 10 are 7 and 5, and set down eadi result as 

5) 10 " .1 " 5~ above. 

2 " " la Aiis, 

3. Divide 312 lbs. oz. 18 pivts. by 43. 

Ans. 7 lbs. 3 oz. 6 pwts. 

4. Divide 410 Iba. 4 oz. 5 pwts. 6 grs. by 8. 

5. Divide 786 bu. 18 qts. by 25. 

6. A farmer raised 1000 bu. 3 pts. 6 qts. of wheat on 40 
acres : how much was that per acre ■? 

7. A man bought 10 horses for £200, 15s. : how much did hft 
give apiece ? 

8. Divide £87, 10s. Hd. by 18. 

9. A Bierohant laiJor put 216 yds. 3 qrs. of cloth into 20 
cloaks : how much cloth did each cloat contain ? 

10. Divide 500 yds. 3 qrs. 2 na. by 54. 

11. A man traveled 1000 miles in 12 days ; at what rate did 
he travel per day ? 

12. Divide 1500 m. 2 fur. 30 r. 12 ft. by 7. 

13. Divide 120 gals. 3 qts. 1 pt. by 72. 

14. Divide 400 hhds. 10 gals. 2 qts. 1 pt. by 9. 

15. Divide 865 d. 10 hr. 40 rain, by 15. 

16. Divide 111 yrs. 20 d. 13 hrs. 25 rain. 10 sec. by 11. 

17. Divide 45° 17' 10" by 25. 

18. Divide 65 signs 12° 47' by 41. 

19. Divide 164 cords, 30 ft. by 17. 

20. Divide 410 cords, 10 ft. 21 in. by 61. 

21. If a chest of tea weighing 96 pounds cost £33, \yhat will 
1 pound cost ? 

22. If the duty on a pipe of wine is £50, Cs. 6d.. what is the 
duty per gallon 1 

23. If a person spends £200 a year, what are his expenses per 
day* 
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SECTION IX. 

DECIMAL FKACTIONS. 

SOS* J'Vaetions which decrease in a tenfold ratio, or wAicA ex- 
press simjdy tenths, hundredilis, thousandths, &c., are called Dbci- 
MAt Fkactions. 

They arise from dividing; a unit into tmi equal parts, then di- 
viding each of these parts into ten other equal parts, and bo on. 
Thus, if a unit is divided into 10 equal parts, 1 of those parts is 
called a t^nlk, (Art. 178.) If a Unlh is divided into 10 equal 
parts, 1 of those parts will he a hundredth; for, ■i'ir-i-IO=ToTf- 
If a hundredth is divided into 10 eqiia! parts, 1 of the parts will 
he R thousaiidth ; for, TjTr-i-10=TiftrT> ^c. {Art. 227.) 

Obs. Fractions of (his class are called (keimals, becaqse they regularly ife- 
creas6 in hleiifald ratio. (Art, 37. Obs, 2.) 

Decimal fractions are saiJ to have been invented by Lord Napier, in 1603. 

309. Each order of whole numhers, we have seen, increases 
in value from units towards the left in a tenfold ratio ; and, con- 
versely, each order must decrease from left to right in Ihe same 
ratio, till we come to units' place again. (Art. 36.) 

3 1 0> By extending this scale of notation helow units towards 
the right hand, it is manifest that the Jirsl place on the right of 
units, will be ten times less in value than units' place ; tliat tho 
»eC07K? will be ten times less than the first ; the third fen times 
less than the second, &c. 

Thus we have a series of orders below units, which decrease in 
11 tenfold ratio, and exactly correspond in value with tenths, hun- 
dredths, thoHsandt/is, Ac. (Art. 308.) 
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311* Decimal Fractions Bxe commonly expressed by writing 
tlie Bumerator with a poict ( , ) before it. 

Tlie point placed before decimals is called the Decimal Point, 
or Separatriic. Its object is to distinguish the fractional parts 
from lyhole numbers. 

If the numerator does not contain so many figures as there are 
ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it. For example, -^ is written thus .1 ; -ft 
thus .2 ; -ft thus .3 ; &c. rhs is written thus .01, putting the 
1 in hundredths' place ; -jfo thus .05 ; &c. That is, tenths are 
written in the Jirst place on the right of units ; hundredths in the 
second place ; thousandths in the third place, &c. 

•tl3. The denominator of a dedraal fraction is always 1 vnUi 
as many ciphers annexed to it, as there are figures in the given »!«■ 
meralor. {Art. 308.) 

313< The names of the different orders of decimals, or placei 
below units, may be easily learned from the following 



■3 F « 

illf 



766423. 2671459862T4 

314:> It will be seen from this table that the val-ae of each 
tigure in decimals, as well as in whole numbers, depends upon the 
place it occupies, reckoning from units. Thus, if a figure stands 
in the Jirst place on the right of units, it expresses tenlJis ; if in 

QcEaT.— 311. How are decimal fracdons eipreMfdl Whal la Ihe point pisced betbn 
tte Decimal Table, beBlinlng onLci. lenihs, tt 3U. Upon whal doei the value of a de- 



ny GoOglc 



Arts. 311-310.] fhactiovs. 193 

tho second, hundredths, itc. ; each successive place or order to- 
KiircJs the right, decreasing in value in a tenfold ratio. IlencCj 

315* Each removal of a decimal figure one place from unita 
towards the right, diminishes its value ten times. 

Prefudr^ a cipher, therefore, to a decimal diminishes its value 
Im limes; for, it removes the decimal one place farther from nnits' 
place. Thus, A=-^; hiit.04=-r^; and .004=TAir. &'^-', for 
the denominator to a decimal fraction is 1 with as many cipiiers 
annexed to it, as there are figures in the numerator. (Art, 312.) 

j-lnncrJjw!' ciphers to decimals does not alter their value; for, 
each sijjnificant figure continues to occupy the same place from 
imits as before. Thus, .5=1^ ; so .,50=tVV; or ■^, by dividing the 
numerator and denominator by 10; (Art. 191,) and .500=tVA» 
or T%, &c. 

Ob9. 1. It should be remembered that tJie unilf' place is always tne right 
oiiiiiplaceof a whole oHinber, Tlio effect of aniieiing and prefixing ciphers 
(o deeimala, il will be perceived, is the tsksz-m of annejing and prefixing them 
lo whole nuuibei's. (Art. 98.) 

3, A whole namber and a dedmal, written together, is called a miixd rtam- 
bcr. (Art 183.) 

316> To read decimal fi-actious. 

Begi.Aning at the left hand, read tlie figures as if thmj were whole 
numbers, and to the last one add the name of its order. Thus, 



.7 






s read 


7 tenths. 


,36 








36 hundredths. 


.476 






' " 


475 thousandths. 


.8342 








6342 ten thousandths. 


.S18U 








57834 hundred thousandtha. 


.284648 








284648 milliontlis. 


.8913329 








8913629 ten millionths. 


Obs. Id tea 


ding 


dec 


mal3 H» well 


as whole nnmbera, the unitf place should 


riwaj. be ma 


delli 


31 


Thng point. 


It is advisable for the learner to apply lo 



le dscUnals read 1 



all, whsl ibgutil bt 
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erery figure the name of ils or^er, or the place which it occupies, before at 
tempting to read them. Beginning at the Dnits' piitce, he should proceed tow- 
ords the right, thus — iwits, ten/ii, hundredths, ihousaiuUlLS, &x., pointing to 
each figure as he piitnoun{^es tbe name of its order. In this nay ho will tic 
«ti!e to read Jecioials with as much enEc as lie can whole numbers. 
Read tbe following numbeiB : 



0-) 

.32 


(2.) 
.46274 


(3,) 
42.068 


(4-) 
2.403126 


.240 


.03687 


17.401 


6,004534 


3624 


.00368 


23.07 


1.100492 


.82344 


.00046 


81.4389 


0.000028 


.18236 


.00009 


90.0104 


8.001249 


(5.) 
12.683 


(6.) 
C.00754 


4.300702 


(8.) 
9.2000076 


20.004 


3.0468 


0.007003 


8.0403842 


35.0072 


2,306840 


1.13004 


0.0000008 


67.4008 


1.710386 


«.203167 


4.S008004 


mmply repent them 
twenty-five, decanal 


we pronouncB the word decimal when we eome to Mb 
1 read (he figures as if they were wholG numbers,- o 
one after another. Thus, 125,437 is read, one hundre 



"Writ* the fractional part of tlie following; niirabei's in decimals : 

(e.) (10.) (11.) (12.) 

25t^ iThi 43AV<f\,- 3-iVAVb^ 

30,V« St^ 13TTf!TrT St-tttWit 

12-^ 7t?S-j 4lT5^-hr 0-iViWift=ir 

13. Write 9 tenths; 25 hundredtlis ; 45 tliousandtlis. 

14. Write hundredths ; 7 thousandths ; 132 ten thousandth*, 

15. Write 462 thousandths ; 2891 ten thousandths. 

16. Write 25 hundred thousandths ; 25 millionth s. 

17. Write 1637246 ten millionths; 65 hundred millionths. 

18. Write 71 thousandths; 7 millionths. 

19. Write 23 hundredths; 19 ten thousandths. 

20. Write 261 hundred thousandths; 65 hundredths; 121 mill 
lonths; 751 ttillionths. 
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317. Decimal Fractions, it will be perceived, differ from 
Commim Fractions both in their oriffiie and in the manner of ec- 
pressitiff t/iem. 

Common Fractions .irise from dividing a unit into «ny number 
of equal parts ; consequently, the denominator may be any 'number 
lehatever, (Art. 183.) Decimals arise from dividing a unit into 
ten equal parts, then subdividing each of those parts into ten other 
fjual parts, and so on ; consequently, the denominat»ir is always 
10, 100, 1000, &c. (Arts. 308, 312.) 

Again, Com/mon Fractions are expressed by writing the wunter- 
ator over the denominator; Decimals are expressed by writing 
the numerator only, with a point before it, whiie the denominator 
is understood. (Arts. 182, 311.) 

318. Decimals are added, subtracted, multiplied, and dividea, 
in the same manner as whole numbers. 

Obs. llie only thing wilh which the learner is likely to find any difficulty. 
U paitUins nff the answer. To this part of the operation he should give pal- 



ADDITION OP DECIMAL FRACTIONS. 

319. Ex. 1. WhatistbesTimof 2a.35;345.32!); 568.5; and 
C.485? 

Operation. Write the units under units, tentlis under 

28. S5 tenths, kumlredths under hundredths, &c. ; 

345.329 then, beginning at the right hand or lowest 

588.6 order, proceed thus: 5 thousandths and 

6.485 thousandths are 14 thousandths. Write tbe 

948.G64 Ans. 4 imder the column added, and carrjing the 1 
to the next column, proceed tbrougn all the 
orders in the same manner as in simple addition. (Art. 54.) Fi- 
nally, place the decimal point in the amount directly under that 
in the numbers added. 

aniBT.— 317. Hon' do decimals riifler fr<Iin coitiinDn Oaccloiis 7 Fiom n>hal do eomm« 
OmUoiu ulael Fioni wbnl do dscimalsariiel How nn ciHnniDn Iraclimii wpi »m < t 
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320* Hence, we deduce the following general 

RULE FOR ADDITION OP DECIMALS. 

Write the numbers so that the same orders may stand under eoeS 
viker, pladnff units under uniis, tentlts under tenths, hundredtht 
wnder hundredths, ttc. Begin at the right hand or lowest order, 
and proceed in ail respeeU as in adding whole numbers. (Ait. 5*.) 

^rt»n the right hand of the amount, point off as m<my figvsre* 
for dedmals as are equal to the greatest number of decimal places 
in either of the given numbers. 

Proof. — Addition of Decimals is proved in the same manner ai 
Simple Addition. (Art. 55.) 

NeU. — The dedmal point in the answer will always fnll direcllj under tba 
iedmal pconts in the given naiabeis. 



2. What is the sum of 25.7 ; 8.380; 23.056? ^ns. 57.145. 

3. What is the sum of 36.258 ; 2.0675 ; 382.45 ; and 7.3B84 ? 

4. What is the sum of 32.734 ; 5.78 ; 16.0037 ; and 49.3046 ? 

5. What is the sura of 1.03041; 6.5'7S034; 2.4178; and 
4.72103 ? 

fl. Add together 4.25; 6.203; 4.612; 33.07; 2.056; 3.248; 
and 1.62. 

7. Add together 35.7603; 47.0076; 129.03; 100.007; and 
20.32. 

8. Add together 467.3004; 28.78249; 1.29468; and 5.7S241 

9. Add tc^ether 21.6434 ; 800.7 ; 29.461 ; 1.7506 ; and 8.45 

10. Add together 46.001; 163.4234; 20.3045; 634.2104 
(md 234.90213. 

11. Add together 203.0072; 89.00301; 29.84567; 924.00309 
and 72.39602. 

12. Add together 1.721341; 8.620047; 51.720345; 3.684. 
and 62.304607. 

13. Add together 1.293062 ; 3.00042 ; 9.7003146 ; 3.600426 
7.0040031 ; and 8.7200489. 

Oriirr.— 3Sa. Hovran dgdmoliiaddeill How point uff Ika onsiret 1 Hawt*ad^Ih>i 
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14. Add together 394.61; 81.928; 3624.8103; 640.203; 
8291.302; '721.004; and 3920.304. 

15. Add together 25 liundredtha, 8 t«ntlis, 65 thousandths, 
16 hundredths, 142 thousandths, and 39 hundredths. 

16. Add together 9 tenths, 03 hundredths, 162 thonsandths, 
189 thousandths, and 92 milhontlis. 

17. Add together 45 thousandths, 17B2 millionUis, 624 ten 
QiilUonths, and 243CQ milhonths. 

18 Add totretber ^9 hundredths 7 miOionths 62 thousandths, 

tog sa 



SUBTRACTION OF DECIMAL FRACTIONS. 

321. Ex. 1. From 425.684 suhtract 216.90. 

Operation. Having wntten the kf.s numbei under the 

425.684 gre'iteT so thit units mi\ ^tind under units, 

21(i.90 t<^nlhs undtr tenths &.Q we pioceed exactly 

'208.724. Ans. as in subtraction of whole numbers (Art. 72.) 

Thus thousandths from 4 thousandths leaves 

4 thousandths. Wntp the 4 in the thousinJths place Since 

the figure 9 in the lower line is larger thin the one ahove it, 

we borrow 10. Now 9 fiom 16 leaies 7 tet the 7 under the 

column and carry 1 to the next figure (Art "2 ) Proceed in the 

lame manner with the other figures in the lower number. Finally, 

place the decimal point in the remainder directly under that in 

Ihe given number. 
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322. Hetico, ive deduce tl:e following general 

RULE FOK SUBTRACTION OF DECIMALS. 

Write the less number under the greater, with units under units, 
Jentks under terUki, hundredths under hundredllis, (&e. Suhtracx 
as !» whole numhers, and pmnt off the answer as in addition cf 
dennials. (Art. 320.) 

Proof. — Subtraction of Hecimals is proved in ike same mannit 
as Simple Subtraction. (Art. 73.) 

Note, — when there are blank places on the right hand of the uppef nUDO' 
bei, thcjmaj be supplied by cijihers without altering the value of the iledmnl 
(Art. 3)5.) 



2. From 4515,0546 take 364.3123. Alls. 91.7423. 

3. From 14fi0.39 take 32.756218. 

4. From 2I.fi7 take .682340. 

fi. From 81.6823401 take 9.163. 

6. From 100.536 take 19.36723. 

7. From .076345 take .009623478. 

8. From 1 take .99. 

9. From 10 take .000001. 

10. From 65.00001 take .9682347, 

11. From 24681 tflke .87623. 

12. Wiiat is the difference between 25 and .25 ? 

13. What is the difference between 3.20 and .999 ? 

14. What is the difference between 10 and .0000001 ? 

15. What is the difference between 9 and ,909999 ? 

16. What is the difference between 4636 and .4654 ? 

17. What is the difference between 25.6050 and 567.392 ? 

18. What is the difference between 76.2784 and 20.84234 ? 

19. Wliat is the difference between .0000001 and ,0001 ? 

20. 'Wliat is the difference between ,0000004 and ,00004 ? 

21. 'Wliat is the difference between 32 and .00032 ? 

QuisT.— 3t9; HowsredeclmBLianbuncledl How point off the suwei T Howlii 
■reetloii afdHlDiBl) proved 1 
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22. What IS the difference between 00045 and 45 ? 

23. What IS the difference between 00000099 and 90 ? 

24. From 1 thousandth take 1 niilhonth. 

25. From 7 hundred tiki, 7 hundredths. 
28. From 29 thousind tdke 92 thousandths, 

27. Froia 256 millions tatc 256 thousandths. 

28. From 40 hundredths take 46 thousandths, 

29. From 03 thouamdths tale 000 ten thousandths. 

30. From 1 bilhonth take 1 tiillionth. 

31. From 2874 milhonths tike 211 billionths. 

32. From G2J1 hundred thousmdths take 154 miUionths, 

33. Fi«m 7213 ten thousandths take 431 hundred tliousandths, 
.S4, From 8136 hundred null oiith>> taie 426 t«n billionths. 



MULTIPLICATION OF DECIMALS. 

323. Ex, 1. If a man can reap .Ot) of tm acre in a day, how 
much can he reap in .5 of a day ? 

Analysis. — Since he can reap 96 hundredths of an acre in a 
whole day, in 5 t«ntha of a day he can reap 5 tentiis as much. 
But multiplying by a fraction ive have seen, is taking a, part of the 
multiplicand as many times as there are like parts of a unit ia the 
multiplier. (Art. 210.) Hence, multiplying by .5, which is equal 
to -ft or i, is taking /utlf of the multiplicand once. Now ,98, or 
^-i-2=-f^g. {Art. 227.) But -^=.48. (Art, 311.) 

Operation. We multiply as in whole numbers, and pointing 

.96 off as many decimals in the product as there are 

■5 decimal figures in both factors, Tfe have 480. But 

.480 Arts, ciphers placed on the right of decimals do not 

affect tlieir value ; the may therefore be oniitt«d, 

knd we have ,48 for the answer. 



(2.) 
Multiply 25,38 
By .42 

10,6596 Ans. 



(3.) 

360.085 

.0043 

1.5483655 Ans. 



(4.) 
6S43.02 
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324t From the preceding illustrationa we deduce the follow 



RULE KOR MULTIPLICATION OP DECIMALS, 

Multiply as in whole numbers, and point off as many figwa 
from the right of the product for decimals, as there are dedrtvd 
■places hoth in the multiplier and multiplicand. 

If the product does not contain so many figures as there are 
de^mals in ioth factors, supply the defieieney by prefixing ciphers. 

Proof. — Multiplicatum of Decimals is proved in the same man- 
ner as Simple Multiplication, 

Oea. The reasim for pointing oS as many clecimal places in tile product a> 
there itre tlecimitU in both factors, may be illnstratec] thus : 

Suppose it is roc{uir?cl to multiply .25 by .5. Supplying the denominators 
,95=-lVg. ^i"! -S^iV (Art- 319) Now -^„-X A^tVuV (Art. 219.) But 
■i^^—.V^; (Art.311;) that is, the proiJuctof.25x.5, contains justasiniiny 
decbcals as the factors themselves. In like oiiinner it may be shown that Iha 
product of any two or more decimal nambers, must contain as many tlecinuJ 
figures as there ace places of decimals in the given factors. 



Ex. 1. In I rod there are 10.5 feet: how many feet are there 
in 41.3 rods ? 

2. In 1 degree there are 69.5 statute miles : how many miles 
are there in 360 degrees ? 

3. In 1 barrel there are 31.5 gallons; how many gallons in 
65.25 barrels? 

4. In 1 inch there are 2.25 nails : how many nails are there in 
60.5 inches ? 

5. In 1 square rod there are 30.25 square yards : how many 
square yards are there in 26.05 rods ? 

6. In one square rod there are 272.25 square feet : how many 
Eqiurc feet are there in IGO rods ? 

Qcht.— 334. Uuwure iloclimla mulMplled MBelheil How tin you point off Ihe pnid 
U11 When the privluci 6iKi not umuin aomanj li^re^ a^ Iliere are decimals Ln liqtll 
Vetera, what is to be done 1 Now la mulilpUcatLon of dccimaU pfovedl 
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V. How many square rods are there in a field 60.5 rods long 
End 40.75 rods wide ? 

Multiply the following decimals : 

6. 1.0013X-25, 21. 40.4369X1.2904. 

9. 44.04GX.43. 22. 100.0008 X -000306. 

!0. 3.6051X4.1. 23. 75.35060x62.3906. 

U. 0.1003X6.12. 24. 31.50301X17.0352. 

V2. 8.0004X.004. 25. 0.000713X2.30561. 

13. 35.601X1-032. 26.. 42.10062X3.821013. 

14. 213.02X4.318. 27. 1.0142034 X-062 003 4. 

15. 0.0006X.00012. 28. 25067823X-OOO0001 

16. 0.3005X.0035. 29. 64.501257x1.000402. 

17. 10.2106X38.26. 30. 394.20023X.00GO0003. 

18. 164.023x1-678. SI. 2564,21035X4.300506. 

19. 9.40061X15.812. 32. 840003.1709X112.10371. 
20- 7.S1042XI0.021. 33. 0.83456 7834 X -00000008. 



CONTRACTIONS IN MULTIPLICATION ( 



325. When the multiplier is 10, 100, 1000, &e., tte multi- 
plication may be performed by simply removing the decimal jHnnt 
Ki many places towards the rig/it, as there are ciphers in lEe mi^ 
tiplier. (Arts. 99, 3-.i4.) 

1. Multiply 85.4321 by 100. Ans. 8543.2L 

2. Multiply 42930.213401 by 10. 

3. Multiply 1067.2350123 by 100. 

4. Multiply 608.34017 by 1000. 

5. Multiply 30.467214067 by 10000. 

6. Multiply 44G.3214032 by 100000. 
1. Multiply 21.3456782106 by 100000. 
6, Multiply 5 tenths by 1000. 

9. Multiply 75 hundredths by 100000. 

10. Multiply 65 ten thousandths by 1000. 

11. Multiply 48 hundred thousandths by 100000, 

<iuES?r-32S. U'wiriKeeiiB'boalheliiaUJpUerll tAIM,fec.l 
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12. Multiply 248 thousandths by 10000. 

13. Multiply 381 ten thousandths by lOOOO. 

14. Multiply 6504 ten railiionths by lOOOOO. 

15. Multiply 834 thousandths by 1000000. 
IG. Multiply 1 loilliontb by 10000000. 



3!36« When the number of decimal places in the nmltiplief 
and multiplicand is large, the mimber of decimals in the produt! 
must also be large. But decimals below the fifth or sixth order, 
express so small psits of a unit, that when obtained, they ara 
commonly rejected. It is therefore desirable to avoid the imne- 
cessary labor of obtjuning those wbieb are not to be used. 

17. It is required to multiply 1.3569 by .30742, and retain 
five places of decimals. 

It is evident from the nature of decimal 
notation, that if the partial product of 
Riich figure in the multiplier is advanced 
one place to the right instead of the left, 
the operation will correspond with the de- 
scending scale, and at the same time ivill 
give the true product. {Art. 86. Obs.) 
But since only five decimals are required, 
those on the right of the perpeiidicular 
are useless. Our present object is to 
;an be obtained without them. 

Beginning at the right hand, we will first 
multiply the multiplicand by the tenths' figure 
of tlie muliipliei', and place the first figure of 
the partial product under the figure multiplied. 
In obtaining tlie second partial product, (i. e. 
multiplying by 6,) it is plain we may omit tha 
riffht hand figure of the multipiica«d, for, if 
multiplied, its product will fall to the right of 
the perpendicular line, and therefore will not 
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be used. But if -<tf oiultipiy 9 into 6, the product will be 54 ; 
consequently there would be 5 to carry to tlie nest product ; wo 
therefore carry 5 to 36, wliich mal;es 41. Again, in the third 
partial product, {i. e. in multiplying by 7,) we may omit the two 
right hand figures of the multiplicand ; for, their product wiil fall 
to the right of the perpendicular line. But by recurring to tha 
rejected figures, it will be seen that the product of 7 into 6 is 4?, 
wd 6 to carry make 48 ; we therefore add 5 to the product of 
1 into 5, because 48 is nearer 50 than 40; consequently it ia 
aearer the truth to carry 5 tlian to carry 4. In the fourth partial 
sroduct we may omit the three right hand figures, and in the fifth 
w last, the/owr right hand figures. 

18. Multiply .2336 by .3765, and retain 4 decimals in tha 
troduct. 

Operation. Multiplying as before, the first figure of the 

.2856 partial product must be set in the fifth order, 

,3765 or one place to the right of the figure multi- 

0707 plied ; for, there are 4 decimals in the multipii- 

165 oand and the one by which we multiply makes 

14 6. (Art. 324.) But since we wish ti retain 

1 only 4 decimals in the product, we may omit 

.0887 Ans. this fiijure, carrying 2 to the next product. 

Proceed in the same manner with the other 

fig<res in the multiplier. Finally, the sum of the partial products 

which are retained, is the answer required. Hence, 

3!27. To multiply decimals and retain only a given number 
rf decimal fibres in the product. 

Count off in tJie multt'pUcand as many decimal places less one, 
ti are required in the product. Then beginning at the right iiand 
Jigiire counted off, multiply the nivltiplicand ly the tentJts or first 
dedtaal figure of the multiplier, and set the first figure of the 
partial jvoduct one place to t!ie right of tite figure multiplied, in.- 
creasing it by the nearest number of tetis that would arise from tha 

Qcxii — Sn. Hure muUiply rlMimala, Hnd rBlainaeivcnnumberof Sguroi.lnth«prodnclJ 
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r^^ted figure if multiplied. Ifext multiply hy the second deeimal 
fi-ijure, omittinff t/te next right hand figure of the multiplicand and 
carrtfing as before. Proceed in tlce same manner untk all the figure* 
of tlie multiplier whose product will come under the decimal placet 
counted off, omittittg an additional figure on the right of the 7ind- 
tiplieand, as you multiply hy each successive figure, and set t/ie 
first figure of each partial product under that of the preceding. 
Finally, from, the mm of the partial products, cut off the required 
number of decimals, and tite result mill be the answer. 

Obs. 1. In order to determine where to placB the decimal pmiU in the prod- 
uct, we have only to observe that the jiroJuct of the right hand ligiire of the 
nraltijiiicand into the leiUhs of the multiplier is of the order denoleJ by the,™™ 
of Ihc orders of the two figures multiplied; (Ait, 334;] and when the multJ' 
jilter is teaCha it is of the order itcrt tinner than the figure multiplied. For this 
reLxson the first partial product is set one place to the right of the figure niulti- 
]>llcil. lint ^nce we count off oue decimal less than is required in the prod- 
ud, the right hand figure in the sum of the partial products must consequently 
be tlie right hand decimal place in the answer. 

2. If the multiplier contains ■n,mts,lo'as,lvaiulri:ils, &c., in multiplyii^ by tlie 
units, we must begin one figure to the right of those counted olT, and set the 
firet figure of the partial product under tlio figure multiplied. In mul^plying 
by the tens, we must begin Iwo figures to the right of those counted oS, and 
set the first figure of the partial product under that of the units; in multiply- 
ing by the hundreds, we must begin three figures In the right, and set the first 
figure of the partial product under that of the preceding, &c. This will bring 
the sEUne orders under each other. 

19, Multiply .12543414 by .24826421 retaining 5 decimal 
places in the product. 

Opu'ation, 

.?254'34I4 Haviitg counted off 4 decimals in the ntul- 

.2*82 6421 tiplicand, increase the product of 2 into 4 

1450 9 by 1, because the product of the 3 rejected 

_yO 2 into 2 is nearer 10 than 0. Set the 9 one 

68 place to tlie right of the figure multiplied. 

1 4 The 4 ill the last partial pr^jduct, is the 

4 number wbich ivould be carried to this order, 

.1600 9 Ans. if the 1 were multiplied by 6. 
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20. Multipij- 67.1408601 by 92.4023553 retaining four deci- 
male in. tlie produot. 
Operation. 

67.149'8601 la t'nis opeidton we multiply hi-^t by tha 

92.402 3553 t«ns figure of the multiplier begiiiomg wo 

(J043.487 4 places to the nijht of those counted oft m the 

134 299 7 multiplicand It is immatenal as to the re- 

2G 859 9 suit whether we multiply by the tentlis first, 

134 3 or by the units tens cr hundreds provided 

20 1 we set the first bgure of tbe partial product ia. 

3 4 its proper plice. {'lrt.327- Obs. 2.) 



6204.805 1 Aks. 

21. Multiply .863541 by .10983 retaining 5 decimal places. 

22. Multiply 1.123674 by 1.123674 retaining 6 decimal places. 

23. Multiply .26736 by .28758 retaining 4 decimal places. 

24. Multiply .1347866 by .288793 retaining 7 decimal places. 

25. Multiply .681472 by .01286 retJMning 5 decimal places. 

26. Multiply .053407 by .047126 retaining 6 decimal places. 

27. Multiply .3857461 by .0046401 retaining 6 decimal places. 

DIVISION OP DECIMAL FRACTIONS. 

328* Ex. 1. How many bushels of oats, at ,2 of a dollar a 
bushel, can jou buy for .84 of a dollar ? 

Analyxis. — Since 2 tenths of a dollar will buy 1 bushel, 84 
hundredths of a dollar will buy as many bushels, as 2 tenths is 
contained times in 84 hundredths. Now .84^-iVir '< and ,2=1%, 
or-1%. (Art. 101.) AndTyn-T-,%=4iiV,or4-ft. But, {ArtSll.) 
4V'ff=4.2, which is the answer required. 
Operation. 

.2). 84 We divide as in whole numbers, and point off 

4.2 Ans. one decimal figure in the quotient. 

Obs The reason To- pouiting off one decimnl figure in tlie quotient may be 
thuB ei plained 

We have seen in the multiplicalion of ilecimals, that tlie product ha« M 
dnnj decimal fig irea is th" mulliplitr ind multiplicand. [Art. 331.) HoW 
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elncelliediviiieaii is equal totlleproductofthediyisoranJquoticnt, (Art. 113,) 
U follows thai the diiiideTid must have as many ilecimaU as the diBisoj and 
fUolient together ; consequently, as the divUenJ has two decimals, and tti 
iKvisor but one, we must point off ime in the quotient. In like manner it mry 
be shown universally, that 

339> The quotient must have as many decimal figures, as tht 
decimal places in the dividend exceed those in the divisor ; thM ii, 
Ike decimal places in the divisor and quotient together, must 6s 
tgual in rvamber to those in ine dividend. 

2. What is the quotient of S.115 divided by .2.5 ? Ans. 1.61, 

3. What is the quotient of .0072 divided by 2.4. 
Operation. Since the dividend has three decimals 

2.4).0072(.003 Aws. more than the divisor, the quotient must 
72 liavc three decimals. But as it has but 

one figure, we prefix two ciphers to it to 
malie up the deficiency. 

Obs. It will be noticEd (hat 3, the first figure of the quotient, denotes Ikoii,- 
umdlAs; also the product of 2, the uiuts ligure of the itivisor, into the first quo- 
tient figure, ia written underthe thousandlhs in the diviciend. Hence, 

The first figure of the quotient is of tlie same order, as that 
figure of llie dividend under which is placed the product of the 
v/nits of the divisor into l/ie first quotient fiffare. 

330> From the preceding illustrations we deduce the follow- 
ing general 

RULE FOR DIVISION OF DECIMALS. 

Divide as ia whole numhers, and point off as many figures for 
decimals in the quotient, as tlie decimal places in the dividend exceed 
thxisein the divisor. If the quotient does not contain figures enoug\, 
supply the deficiency bg prefixing cip/wrs. 

Proof. — Division of Decimals is proved in tlie same minncr w 
Simple Division. (Art. 121.) 

Obs. 1. When the number or decimals in the divisor is the sane as that iq 
»he -livideml, the quotient vrill he a whole nnmber. 
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3. When there are mare decimals in the j:visor iJiun in the dividend, annex 
as many ciphers io (he dividend as are necessary to mate its deinmal plocei 
ttl'Ml to those in the divisor. The quotient thence nrising will be a whda 
tnimber. (Obs. 1.) 

3, After all the figures of (he dividend are di- ideiJ, if there is a remainder, 
tiphers may be annexed to it and (he division continued at pleasure. The 
ci|iliers anncsed must be regnrdeJ as dedmal places belonging to the dividend. 

Note. — 1 . For ordinary purposes, it will he sufficiently eiact to carry the 
q::otient to three or four places of decimals ; but when great accuracy is rc- 
ouired, it must be carried further. 

3. When there is a remainder, the sign -[-, should be anneiei! lo the quo- 



i. How many boxes will it require to pack "Il.S lbs. of butter, 
if you put 5.5 lbs. in a box ? 

5. ilow many suits of clothes will 29.6 yds. of cloth make, al- 
lowing 3,7 yds. to a suit ? 

6. If a man can walk 30,25 miles per day, how long will it take 
liim to walk 150.75 miles? 

7. How many loads will 1-54642.150 lbs. of hay make, allowing 
1622.2 lbs. for a load? 

8. If a team can plough 2.3 acres in a day, how long will it 
take to plough 03.75 acres ? 

0. How many bales of cotton in 50343.75 lbs., allowing 37S Iba. 
to a bale ? 

Divide the following decimals ; 

10. 46.84^7.9. 20. 0.00006-^.003. 

11. 1.658-r.25. 21. 167342-^.002. 

12. 67234^.85. 22. 684234.6H-2682. 

13. 4.00334-f-6.31. 23. 0.000045-^9. 

14. 73.8243-=-.06a. 24. 7.231068-;-. !2. 

15. 0.00033 -:-. Oil. 25. 26.3845--. 125. 

16. 236.041 -=-1.75. 26. 4H- .00001. 

17. 60.0001-T-l.Ol. 27. 6-~.0000001. 

18. 300.402-^-12.1. 28. 0.8-^.0000002. 

19. 4.32067-;-.001. 29. 6541.234567-H21. 

Qvm^Oii. When the nuinterof dBcimaL places In the divisor ia »|us] ki ihU Indw 
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CONTRACTIONS IN DIVISION OF DECIMALS. 



331. When the divisor is 10, 100, 1000, &g., tlie dii-ision 
may be perfoi-med by simply removing the decimal point in thu 
dividend as many places towards the left, as there are ciphers in 
the divisor, and it will be the quotient required. (Arts. 131, 330.) 



I. Divide 4872.3 by 100. 
3. Divide 0.8 by 10000, 

3. Divide 672345.67 by 10. 

4. Divide 10342.306 by 100. 

5. Divide 42043.021 by 100000. 

6. Divide 6723000.45 by 1000000. 

7. Divide 1.2300456 by 100000. 

8. Divide 2.0076346 by lOOOOOO. 



Ans. 4e.T23. 
Am. 0.00008. 



333> When the divisor contains a large number of decima] 
figures, the process of dividing may be very much abridged. 



9. It is required to divide 3.26 

quotient to four places of decimals. 

ComTiwit Method. 

2.4736)3.2682(1.3312 

2 4736 

7946 

7420 8 



494 



7440 

9472 



i by 2.4736, and caiTy tha 

ContrafAion. 
2.4736)3,2682(1.3212 
2 4736 
7940 
7421 
525 
495 



JCxplanation. — We perceive the first figure of the quotient vriQ 
be a whole number ; for the number of decimals in the divisor ia 
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equal to that of the dhidend. (Art.330. Obs.l.) Not to obtain 
Ihe decimals requirfed, instead of annexing a cipher to tlie several 
remainders, which multiplies them respectively by 10, (Art. 93,) 
we may cut off a fijpire on tlie right of the diiisor at each diviKion, 
which is the same as dividing it successively by 10, (Art. 130.) 
When we multiply the divisor by 3, the second quotient figure, 
we carry 2 to the product of 3 into 3, because the product of 3 
into G, the figuje omitted in the divisor, is nearer 20 than 10, 
(Art, 32T.) We carry on the same principle to the first figure of 
each product of the divisor into the respective quotient figures. 
Hence, 

333. To divide decimals, carrying the quotient to any ri"- 
ijuired number of decimal places. 

For the first quotient figure divide as umicd ; then imtead of 
brinffinff down the next fiffiire, or annexing a cipher to the remain- 
der, cut off a figure on the right of t/te divisor at each successivt 
division, and divide hy the other figures. In multijilying the dimsot 
Jy Ike quotient figure, carry for the nearest numher of tens thai 
would arisefrom tlie product of the figure last cut off into thefig- 
ure last placed in the quotient. {Art. 327.) 

Ob3. I. The reosfflu for this contraction may be seen from the principle, that 
a ienUi of the given diTisor is contaiaed in afc»i%af the dividenil, just as many 
times OS the TiAoie divisor is containeil in the to^fe diviilenil ; (Art.M5i) for, 
rutling ofT a li^rc on the right of the divisor, and omitdng to annex a cipher 
to the iliviilend or remainder, is dividing each by ten. (Art. 130.) 

2. When the divisor has mm* figures than (he quotient is required to have, 
including the vfhole number and decimals, nre may take as many on the left 
of the divisor as are required in the quotient, and divicJo by them as above. 

3. If the divisor iloes not contdn so mam/ fi^urei aa ai& required in the quo 
tje^}t. we must divide in the usua[ way, until ive obtain enough litres to make 
np this cofidency, and then begin the contraction. 

10. Divide .4134 by .3243, and carry the quotient to four 
placea of decimals. 

11. Divide .070085 hy .83497, and caxry the quotient to five 
places of decimals. 

12. Divide 2.3748 hy 1.4736, and carry tlie quotient to three 
places of decbvtls. 
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13. Divide ,3412 by S.473C, and carrj- the quotient to five 
places of (lecimRjs. 

14. Divide 1 by 10.473654, and carry the quotient to seres 
places of decimals. 

15. Divide .43126'72143 by .2134123406, and carry the quo- 
tient to four places of decimals. 

16. Divide .879454 by ,897, and carry the quolieni to lii 
places of decimals. 

REDUCTION OF DECIMALS. 



334. Decimals reduced to Common Fractions. 

Ex, 1. Change the decimal .75 to a common fraction. 

Svggestkm. — Supplying the denominator, .75—-^. (Art. 311,) 
Now -f^ is espressed in the form of a common fraction, and, as 
eucli, may be reduced to lower terms, and be treated in the same 
n fraction. Thus, iV:;— it. or f . 

i Decimal to a Common Fraction. 
then write the decimal denomtnafof 
will form a common fraction,, whieh 

as oilier common fractions. 

fraction, and reduce it to tLo 



335. Hence, To reduce 
Brase the deamal point; 
under the numerator, and it 
way be treated in the sam, 

2. Cliange .225 to a 
lowest terms. Ans. -^. 

8. Reduce .125 to ! 

4. Reduce .95 to a 

5. Reduce .435 to a 

6. Reduce .575 to a 

7. Reduce .666 to a 

3. Reduce .204 to a 
!(. Reduce .075 to a 

10. Reduce .012 to a 

11. Change .0025 to: 

12. Change .1001 to i 

QuiiT.— 335. How flro necio 



fraction, &c. 
fraction, &c. 
fraction, &c, 
fraction, &c. 
fraction, &c. 
fraction, &c, 
fraction, &c. 
fraction, &a. 
fraction, Sec. 
fraction, Ac. 

!,\nfei ID Common I 
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13. Cliange .184i to a common fraction, &e. 
H. Change .0556 to a common fraction, &e. 

15. Cliangi! .1216 to a common fraction, &c. 

16. Cliange .2005 to a common fraction, &a. 

17. Ciiange .0015 to a common fraction, &» 

CASE II. 

336* Common Fraetimis reduced to Decimals. 

Ex, 1. Change -^ to a decimal. 

Suggestion. — Multiplying both terms by 10, the fraclioa be- 
comes fj. Again, diiiding boSh terms by 6, it becomes iV- 
(Art. 191.) But-ft=.8,whichistliedecimalreqtured, (Art. 311.) 

Note. — Since we make no use of the ilenominator 10 after it is obtained, wo 
may omit tlie process of getting it ; for, if we annex a cipher to the numerator 
and divide it by 5, we shall obtain tlie same result 
Operation. 

5)1.0 A decimal point is prefixed to the quotient to 

.8 Ans. distinguish it from a whole number. 

2. Reduce -I to a decimal. Ans. 0.625. 

SS?. Hence, to reduce a Common Fraction to a Decimal. 

Annex ciphers to t}w immerator and divide it by tlie denominator. 
Point off as many decimal figures in the quotient, as you have on- 
ttextd ciphers to the numerator. 

Oes. 1. If there are not as many figures in the quotient as you have an- 
nexed ciphers to the numerator, supply the deficiency by prefixing ciphers to 
the quotient. 

3. The reason of this rule may be illustrated thus. Annexing a cipher la 
the numerator multiplies the fritction by 10. (Arts.98, 186.) If, therefore, the 
numerator with u dpher annexed to it, is divided by the denominator, the quo- 
tient will obviously be tat times too Ini^. (Art. 141.) Hence, in order to ob- 
Iflin Ihe true quotient, or a decimal equal lo the ^ven IJBClion, the guotiert 
thus obtained must be divided by 10, which is done by poiiitiii^ off irm figure. 
(Art. 131.) Annexing 3 ciphers to the numerator multiplies the fraction tj 
100; annexing 3 ciphers by lOOO, &c., consequently, when 3 ciphers are an- 
nexed, the quotient ndl! be 100 times too large, and must therefore be divided 
bylOOj when three ciphers are annexed, the quotient vvill be 1000 itniea too 
luge, and must be divided by 1000, &c. (ArL 131.) 

QirtsT.— 337 How src Coininon Fracllon! reduced lo Decimals ^ 
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3. ReducG "tf to a mixed number. Arts. 1.0625. 

Reduce the following fractions to decimals i 



4. i. 




s. 4. 


12. ■}. 


16.*. 


5. i. 




»■ f. 


13. i. 


17.5. 


B. -5. 




M. ». 


14. .f. 


18. !. 


7. i. 




n. ♦. 


15. i 


19. f. 


20. Reduce 


ito 


a decimaj. 


Am. 


0.166G66, Ac. 


21. Reduce fsV te a decimal. 


Am. 


0.123123123, &C. 



338. It will be seen tbat tbe last two examples cannot be 
exactly reduced to decimals ; for there will continue to he a re- 
mainder after each division, as !ong as we continue the operation. 

In the 20th, tlie remaiader is shvays i ; in the 21st, after ob- 
tuning three figures in the quotient, the remainder is the same aa 
the given numerator, and the next three figures in the quotient 
are the same as the first three, when the same remainder will re- 
cur again. Tlie same remainders, and consequently the same fig- 
ures ia the quotient, will thus contiaue to recur, as long as the 
operation is continued. 

339. Decimals which consist of the same figure or set of fig- 
ures continually repeated, as in the last two examples, are called 
Periodical or Circulating Decimals ; also. Repeating Decimals, or 
Bepetends. 

Ods. When only a single figure is repeatetl, it is more accurate to call them 
repeiiiiig decimalB ; but when two at jiwre figures recur at regular intervale, 
they are very properly called periodical, or circidailng liccimals. 

340. When a common fraction can be exactly expressed by a 
decimal, the decimal is said to be terminate, or finite; but when 
it cannot be exactly expressed by a decimal, it is said to be I'reter- 
ni-vite, or infinite. 

Obs. It eeenis to be inoongruoua to call a fraction infinite. (Art. 180.) Th« 
.erm infinite, hftwever, does not refer to the value of tlie fraction, imt to (ha 
nuviber of decimal figures required to express its value. 

QnasT.— OIw. When there are no! so ni»ny flgiires In the qunileni as ynu liave annsioJ 
tliili«n, H'hal li 10 be done "! 339. Wlint ai? vrluilicsl or clrculalinE declinuti 1 MU. When 
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341. If the denominator of a common fraction when reduced 
to its lowest term, (vintains no prime factors hut 2 and 5, its 
equivalent decimal will UrminaU ; on the other hand, if it con- 
tains any oilier prime factor hesides 2 and 5, it will not terminate. 

Thus ^ reduced to its lowest terras, becomes jV. and the prime 
factors of 20 are 2, 2, and 5; that is, 20=2X2X5. (Aj^t. 165.) 
We also find that ^^=.05; it is therefore terminate. Again, 
^=1**; ^^^ the prime factors of 15 are 3 and 5; that is, 15 = 
8X5; and-^s=.06C6666, &o. ; it is therefore sn terminate. Hence, 

342. To ascertain whether a common fraction can he exactly 
expressed by decimals. 

Seduce the given fraction to its lowest terms, and then resolve its 
denominalw info its prhne factors. (Art. 341.) 

Obs. The tniXK of Ihia principle is evident ftora tliB conrideration, that an- 
nexing dphers Vi the numerator, multiplies it aucceBsivclj by [0; but 3 and 5 
are the prrne factors of 10, and are the only numbers that can divide it without 
a remainiler. (Art. Itj5. Obs. 3.) Bu! anj nnmber tlict meaEiires another, 
must alpo measure its product into any whole number] (Art. ICI. Prop. 14;') 
coni>equcntly, when the denominator conCainE no )niine factors but 3 and 5, 
the 'HviHon will ierminaU ; but when it containa otiier factors, the diviedon citn 

22. Will -^ produce a terminate or interminate decimal? 

23. Will -i^f produce a terminate or interminate decimal? 

24. Will i^J produce a teiminate or interminate decimal ? 

25. Will -^ produce a terminate or interminate decimal ? 

26. Will T^ produce a terminate or interminate decimal? 

27. Will -^sV produce a terminate or mterminate decimal ? 

28. Will ^yV produce a terminate or inteiininate decimal ? 

343. When the decimal is terminate, the number of figures il 
sontaiiis, must be equal to the greatest number of times that either 
'jf the prime factors 2 or 5, is repeated in its denominator, when 

he given fraction is reduced to its lowest terms. 

Oes. The &Tii4 of this principle may he Hluslrated thus : i=.b; that is, Ihe 
Jcdmal terminates with ene jilace ; far, the denoininntor 2, is taken only ima 
TM a factor in 10, and therefore only mie cipher is required to he annexed to the 
numerator to reduce it. Again, i^-35, which contains two decimal places, 
•icw thedfnoniinolPr4=3y2; and since 2 ia contained only jtim as a ffteto» 
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ininalor, i: 



a eviJent that 10 must be repeated as many tii 

(luce the fraction. 

Foithe same reason i will terminate with three places, aiid is cquEiltD .135, 
Ibr, 8—2x3x3. So ^~i\ that is, the dedraal tenainatea with (me [ilace; for, 
since its denominator 5, ia taken only aiux as a foclor in 10, it ia necessjiy to 
(idJ only one cipher to its numerator in order to reituce it. In like msiuisr V, 
may be shown tliat the number of Ggnres contained in any ierminaJe dedmil, 
is eqnal to the greatest number of times that either of the prime factors 3 or 5, 
is repeater] in (he denominator of the given fi'action. 

The same reasoning will evidently hold true when the numerator is 3, 3, 4, 
B, &c., or any number greater than 1. In tliis case the decimal will be M 
many times greater, as the numerator is greater than 1 . 

34:4:> The number of figures in tLe period must always Leon* 
less than tliere are vtiitA in the denommator , for, the number of 
rem iinders diflerent from each other which can arise from any 
operation m dnision, must necess,aii]y be one less thim the units 
m the dinsor For example, in dniding by 7, it is erident, the 
only possible remaindeis are 1, 2, 3, 4, 5, and G ; and since ia re- 
ducing a common friction to a decimal, a cipher is annexed to 
each remainder, there cannot be more than six different dividends ; 
consei^uently, there cannot be more thin six different figures ia 
the quotient. Thus, ■f=.U2857,142e57, &c. 

When the decimal is periodical or circulating, it is custom- 
ary to write the period but onee, and put a dot, or accent over 
the first and last figure of the period to denote its continuance. 
Thus, .4GI351S5135, &e., is written .46135, ajid .633333, &c., .63, 



Keduce the following fractions to c 



34. 



J decimals : 

46. f. 

47. ^. 



44, 



^ 49. i. 

. i 50. f. 

;c[uired to express t\? 



61. How many decimal figi 

62. How many decimal figures are required to eipiess V 
fiS. How many decimal figures are required to express tSt' 
64. How many decimal figures are necessary to express ^^? 
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65. How many decimal fig\ires are necessarj to espreas -J4 ■ 

66. How many decimal figures are necessary to express tAtt? 

67. Reduce -j^ to a decimal. 59. Reduce y^t 'o a decimsL 
58. Reduce t^ to a decimal. 60. E«duce ^ to a decimal. 

JViite, — For the method oS finding the valve o( perioJica! decinuila, orof r»- 
Jadng IhcDi to Common Fractione, aiao of adding, stUtlracling, nmliipl'^nf, 
Knd dividing them, see the neil Section. 

CASE III. 

345. Compound Numbers reduced to Decimah. 

Ex. 1. Reduce 13s. 6d. to the decimal of a pound. 

Analysis.— 12%. 6d.=16ed., and iei=240d. {Art. 281.) IJow 
162d. is i^S of 240d. The question therefore resolves itself into 
this: reduce the fraction ^f^ to decimals. jJns. iG.6V5. Hence, 

34G* To reduce a compound number to the decimal of a 
bigher denomination. 

First reduce the given compound number to a comirum fraetivn ; 
(4rt.2!)5;) tJien. reduce th4 common fractiim to a decimal. (Art. 837.) 

2. Reduce 4s. 9d. to the decimal of £1. Ans, £.2376. 

3. Reduce 10s. 9d. to the decimal of £l. 

4. Reduce Ifis. Gd. to the decimal of £1. 
6, Reduce 17s. 7d. to the decimal of £1. 

6. Reduce Sd. to the decimal of a shilling. 

7. Reduce G-Jd. to the decimal of a shilling. 

8. Reduce 37 rods to the decimal of a mile. 

9. Reduce 2 fur. 2 rods to the decimal of a mile. 

10. Reduce 15 min. 30 sec. to the decimal of an hour. 

11. Reduce 3 hrs. 3 min. to the decimal of a day. 

12. Reduce 6 ihs. 4 oz. to the decimn.1 of a cwt. 

13. Reduce 7 oz. 8 drams to the decimal of a pound. 

14. Reduce 3 pks. 4 qts. to the decimal of a bushel. 

15. Reduce i qts. I pt. to the decimal of a peck. 

16. Reduce 4 qts. 1 pt. to the decimal of a gallon. 
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CASE IV. 

347« Decimal Compound lumbers reduced to whole ones. 
1. Eeduce £.387 to shillings, pence and farthings. 

Operation. Multiply the given decimal by 20,hecause 

£.38'7 20s. make £l, and point off as many figures 

20 for decimals, as there are decimal places in 

aha. T.740 the multiplier and multiplicand. (Art. 324.) 

12 The product is in shillings and a decimal 

pence 8.880 of a shilling. Then multiply the decimal 

4 of a shilling by 12, and point off as be- 

far. 17520 fore, Ac. Tlie numbers on the left of the 

Ans. 7s. 8d. 3 far. decimal points, viz; Vs. 8d. 3 far., form the 
answer. Hence, 

348> To reduce a decimal compound number to ivhole num- 
oers of lower denominations. 

Multiply the given decimal by that number which it lakes of the 
next lower denominatmi to mai:e one of this hit/her, as in reduction, 
and point off the product, as in multiplication of decimal fractiom. 
(Art. 324.) Proceed in this manner vnth the deeim^ figures of 
each succeeding product, and the numbers on the left of the decimal 
point of the several products, loill be the whole number required, 

2. Reduce £.725 to shillings, pence and farthings, 

3. Eeduce £.1335 toehiUrngs, &c. 

4. Eeduce .125s. to pence and farthings. 

5. Eeduce .825s. to pence and farthings. 

6. Eeduce .125 cwt, to pounds, Ac. 

7. Reduce .435 lbs. to oimces and drams. 

8. Reduce .275 miles to rods, &c. 
0. Reduce .4245 rods to feet, Ac, 

10. Reduce .1824 hhds. to gallons, &c. 

11. Reduce .4826 gal. to qts., &c. 

12. Eeduce .4258 day to hours, &c. 

13. Eeduce .845 hr. to minutes and seconds. 
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SECTION X. 
PERIODICAL OR CIRCULATING DECIMALS* 

Art. 349. Decimals whict consist of the some figures or set 
«/ figures repeated, are called Pbuiodical, or Cikculatisg Dkci- 
KALS. (Art. 339.) 

350. The rfpeating figures are called periods, or repetendt. 
If one figure only repeats, it is called a single period, or repeiend ; 
as .11111, &c.; .33333, &c. 

When the suine set of figures recurs at equal intervals, it is 
called a compmntd pen'orf, or repetend ; as .01010101, &c.; 
.123123123, &c. 

351* If other figures arise before the period commences, the 
decimal is said to be a mixed periodical; all oihers are called 
pure, or simple periodicals. Thus .42631631, &c., is a mixed 
periodical ; and .33333, &c., is a pure periodical decimal. 

Oes, 1. When a pure circulating decimal contains aa many figurea aa th«M 
are units in the denominator less aiie, it is sometimes ca'leil a perfect period, 
Otrepelend. (Att.344,) Tlius, .^=. 143857, &c., and ig a perfect period. 

2. The decimal figures which precede the period, arc often called the Ut. 
nihude part of the fraction. 

352> Circulating decimals are expressed by writing the period 
once with a dot over its first and last figure when compound ; and 
when single by writing the repeating figure only once with a dot 
over it. Thus .4613,'tl35, Ac, is written .46135 and .33, Ac, .3. 

353. Similar periods are such as begin at the same place be- 
fore or after the decimal point ; as .1 and ,3, or 2.34 and 3.76, &c. 

Ditmtiilar periods are such as begin at different places ; as 
.123 and .42325. 

Similar and conterminous periods are such as begin and end h. 
the same places; as .2321 and 1634. 
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REDUCTION OF CIRCOLATING DECIMALS. 

Case I. — To reduce pure cirenlating decimals to common fi-ac- 

354* To investigate tliis problem, let us recur to the ori^n 
of circulating decimals, or the manner of obtaining them. For 
example, i=. 11111, Jjc, or. i; therefore the ti-ue value of .11111, 
&a., or ,i, must be -J- from nhicli it arose. For the same reason 
.22222, &c., or .2, must be twice as much or -J; (Art. 186;) 
,33333, &c., or .3=f; i=i; .5=f, &c. 

Again, ■jV=.010101, itc, or.oi ; consequently .010101, &c., or 
.01=^; .020202, &c., or .02=^; .030303, &c., or .03 = ^; 
,070707, &c., or .07=-^^, &g. So also -rJ-T=.O01001OOl, &c., 
or.OOi; therefore.OOlOOl.&c, or.6oi=TiT; .002=t?5; &c. 

In like manner 4-- 142857; (Art. 337;) and i42857=-H^Mf ; 
for, multiplying the numerator and denominator of -^ l>y 142857, 
wehaveiHW. (Art. 191.) So f is twice as much as ^ ; f, three 
times as much, &c. Thus it will be seen that the value of a pure 
periodical decimal is expressed by the common fraction whoso 
numerator is the givea period, and whose denominator is as many 
Ss as there are figures in the period. Hence, 

355* To reduce a pure circulating decimal to a common 
fraction. 

Make the given period the numerator, and the denominator tiiiU 
be as many 9s as (Awe are figures in the period. 

Ex. 1. Reduce .3 to a common fraction. Ans. -f, or \. 

2. Reduce .6 to a common fraction. Ans. f, or j, 

3. Eeduce .18 to a common fraction. 

4. Reduce .123 lo a common fraction. 
6. Reduce .297 to a common fraction, 

6. Eeduce .72 to a common fraction. 

7. Reduce .09 to a common fraction, 

8. Reduce .045 to a common fraction. 

9. Eeduce ,142857 to a common fraction. 
10. Reduce .076923 ia a common fraction. 



6y Google 



•.ulailaff dedmali to 



fraction. 



Arts. 354-357.] cibculatinc 

Case II. — To reduce mixed ci 
tractior.'i, 

35G. 11. Keduc« .IG to a 

Analysis. — Separating the mixed decimal into its terminate and 
periodical part, w« liare .l0 = .l+.Oli. (Art 3^0.) Now .1=-|V; 
(Art. 812 ;) and ,06=-^ ; for, tlie pure period .6=^, (Art. 851,) 
and since the mixed period .06, begins in hundredths' place, its 
value is evidently only -^ as much ; but ^-=-10=-^. (Art. 22V.) 
Therefore .lU=-iV+i'V- Now -jV and -^u-, reduced to a common 
denominator and added fog<;tiier, make i^, or f. Ans. 

Obs. In mixed circulating decimals, if the period begins in huadre^Uks' placo 
it is e>idBnt from iJie pceccding analyds tliat Ihe value of llie periodical part i> 
only -j^ as much as it would be, if th« perioct wers pure or begun in tmlii^ 
place; when the period begins in /7ioi(janrf/7is' [dace, its value is only -j-^part 
as much, &«. Thus .6=^ ; .OC=S-f-IO=-j4-j ; ,006=^-i-100=^A-„-, &c. 

357> Hence, the deKmmnalor of the periodical part of a. 
mixed circulating decimal, is always as mtmy 9s as tSiere ai*c fig- 
ures in ih^ period with as many ri/i/iers annexed as there are deci- 
mals in the terminate parL 

12, lleduce ,85«'7923 to a common fraction. 



So?K(!OTi.— Roasoning as before .8567023=T^-l-TiH-|^. Re- 
ducing these two fractions to the least common denominator, 
(Art. 261.) -^AxasaaO^fUftH whose denominator is the same 
*s that of the other. Now fH^^f+Tf-^fffrr^ffs-JliS. ^n*. 



To multiply by 90099, annex as many 
ciphere to tbe multiplicand as there ai*e 
9s in the multiplier. Arc. (Art. 105.) Tliis 
gives the numerafor of the first fraction 
or termmate part, to which add the nu- 
mei-ator of the second or periodical part, 
and the sum will be the numerator of the 
answer. The denominator is the same as 
r periodical part. 
10 



Contraelion. 
8500000 



8499915 1st Nu. 
67923 2d Nu. 



EUat of the second < 
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Secfmd Method. 

8667923 the given circulating decimal. 

85 the t«rminate part which is subtracted. 
8567838 the immerator of the answer. 

Nnle. — 1. The reason of this operation maj bfl shown thiM: 85fl7l)3!{ii 
8500000+67923. Now 8500000—85+67923 is equal to 851^23—85. 

2. It is evident Ibat the required Jenomtnatsr in the snrne as thiit of thi 



358. To reduce a oiised circulating decimal to a 
fraction. 

Change both the termwaU and periodical part to common frac- 
tiffM separately, and their sum will be tke answer required. 

Or, from t/ie given, mixed periodical, mhtraet the tennitiate part. 
and the remainder will be the numerator required. Tlie denowiaator 
it always as many 9s as there are Jiffures in the period with at 
wtany ciphers annexed as there are decimals in ths terminate part. 

Proof. — Change the commonfraetion hack to a decimal, and if tht 
result is the same as t)ie given circulating decimal, lite work is tight. 

13. Eeduce .138 to a common fraction. Am. -J-H, or ^. 

14. Reduce .53 to a common fraction. 
16. Reduce .6925 to a common fraction. 

16. Reduce .583 to a common fraction. 

17. Reduce .0227 to a common fraction. 

18. Reduce .4745 to a common fraction. 

19. Reduce .5925 to a common fraction. 

20. Reduce .008497133 to a common fraction. 



Cass III. — Dissimilar periodicals reduced to similar and center,. 

359* In changing dissimilar periods, or repetends, to similar 
and conterminous ones, the following particulars require attention. 

1. Any terminate decimal may be considered as inlerminatt 
ky annejdng ciphers continually to the numerator. Thus *&=* 
.460000, iScc.-.466. 
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'i. Any pure periodical may lie considei-ed as mixed, by t-iking 
the given period for the terminate part, and making the given 
period the ioterminate part. ITius .46 =,46 +.004 6, ic. 

3. A sint/le period may be regarded as a compound periodical. 
Thus .3 may become .33, or .333; bo .63 may be miide .6333, 
ttr .63333, &c. 

4. A single period may also he made to begin at a lower order, 
r^arding its higher orders as terminate decimals. Thus .3 may 
be made .33, or .3333, &c. 

5. Compound periods may also be made to begin at a lower 
order. Thus ,36 may be changed to .363, or .36363, &c.; or by 
extending the number of pSiices .470 may be made .47979, or 
.4797979, iSrc. ; or making both changes at once .532 may be 
changed to .5325325, &c. Hence, 

360. To make any number of dissimilar periodical decimals 

iV/owe the points, so that each period shall begin at the same order 
us the period which has the most figures in its terminate part. 

21. Change 6.814, 3.26, and .083 to Bimilar and conterminous 
periods. 

Ojicration. Having made the given periods simi- 

6, 814=6. 81481481 lar, the nest step is to make tliem con- 
3.26=3.26262626 terminous. Now as one of the given 
.083 = 0.08333333 periods contains 3 figures, anotlier 2, 

and the other 1, it is evident the new 
periodical must contain a number of figures which is some multi- 
ple of tlie number of figures in the different periods ; viz : 3, 2, 
and 1. But the least common multiple of 3, 2, and 1 is 6 ; there- 
fore the new periods must at least contain 6 figures. Hence, 

361. To make any number of dissimilar periodical decimals, 
wntlar and conterminous. 

First make the periods similar ; (Art. 360;) then extend the fig- 
ures of each to as many places, as tlien are units in the least com- 
mon multiple of the dumber of periodical figures contained in each 
of the given decimals. (Art. 176.) 
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27. Change 46.162, 5.20, 63.423, .483, and 12.5, to simiL'U 
and conterminous periodicals, 
Ojieralion. 
46.162=46.16216216 The numbers of period ci! fii,uree n 

5.26 = 5.26262626* the given decimals are o " 3 and 1 
63.428=63.42342342 and tlie least comm n mult pie of 
.486'= 0.48666666 them is 6. Tlierefore tl e ne v penods 
12.5 =12.50000000 must each have 6 figures. 

23. Make .37, .3, and ,045 similar and conterminous. 

24. Make 4.321, 6.4263, and .6 similar and conterminous. 

ADDITION av CIRCULATING DECIMALS. 

Es. 1. What is the sum of 17.23+41. 247'6 + 8.6i + 1.5-t' 
35.423? 

Operation. 

17.23 =17,2323232 First make the given decimals sim- 

41.2476=41.2476476 ilar and conterminous. {Art, 361.) 

8.61 = e.eieieie Then add the periodical parts as in 

1.5 = 1.5000000 simple addition, and since there are 

35.423 =35.4232323 6 figures in the period, divide their 

Ans. 104.0193648 sum by 999990 ; for this would be 

its denominator, if the sum of the 

periodicals were expressed by a common fraction. (Art. 355.) 

Setting down the remainder for the repeating decimals, carry the 

quotient 1 to the next column, and proceed as in addition of 

whole numbers. Hence, 

362. We derive the following general 

RULE FOR ADDING CIRCULATING DECIMALS. 

I''irst -make the periods similar and contermiTWiis, and find t'titif 
mm, as in Simple Addition. Divide this sum by as mant/ 9s as 
there are figures in the period, set lire remainder under the figuret 
added fvr the period of the sum, carry tlie qvxitient to the nfXt 
eoltimn, and proceed with the rest as in Simple Additwm. 
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Oes. ir the remainder )ias not so many figures as the periodj ciphers mast 
be prcfiicd to make up the deficienuy. 

2. What is the sum of 24.1324-2.23+85.24+67.6 ? 

3. What is the sum of 328.120+81.23+5.624+61.6 ? 

4. What is the sum of 31.62+7.82i+8.392+.027 ? 

5. Wliat is the sum of 462.34+60.82+71.164+.85'? 

8. What is the sum of 60.25+.34+6.435+.45+45.24 ? 

7. ^Vllat is the sura of 9.814+1.5+87.26+0.83+124.09? 

8. Wtat is the sum of 3.6+78.3476+735.3+ 375+.27+ 
187.4? 

0. What is the sum of 5391.357+72.38+187.21+4.2965+ 
217.849G+42.176+.623+68.30048 ? 

10. What isthesumof. 162+134.00+2.93+97.26+3.769230 
4-G9.0S3 + 1.5+.814? 

SUBTRACTION OF CiaCULATlKG DECIMALS. 
Ex. 1. From 52.86 take 8.37235. 

02>eration. We first make the given decimals simi- 

62.86=52.86868 lar and conterminous, then subtract as in 

8.37235= 8.S7'235 whole nurabere. But sioce the period in 

44.49632 ^^^ lower line is larger than that above 

it, we must borrow 1 from the next higher 

order. This will make the right hand figure of the remainder one 

less than if it was a terminate decimal. Hence, 

363> We derive the following general 
RULE FOR SUBTRACTING CIRCULATING DECIIIIALS. 

Make (Ae periods dmilar and conterminous, and subtract as in 
ahole numbers. If the period in the lower line is larger than, that 
iJiove it, diminish ilie right hand figure of the remainder h>/ 1 . 

Ob9. The reBS(m for diminishing the right hand figure of the remainder by 
I, if the period in Ihc lower line is larger than that nbovo it, miiy be eiplained 

When the period in the lower line is larger than that above it, we must eri- 
iently borrow 1 from the next higher order. Now if the ^-ven decimals were 
extended to a second period, in this period the lower number would also bo 
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larger than thai abiyve it, and Iherefore we must Ijoirow 1. But liaving bor 
TOwed 1 in the second period, we must also carry one to the nent figure in th* 
."owGr line, or, what is the same in effect, diminish the right hand figure oi lb* 
remainder t j 1 . 

2. From 85.62 take 13.76432. Am. 71.86193. 

3. From 476.32 take 84.7697. 

4. From 3.8564 take .0382. 
,5. From 46.123 fake 41.3. 

6. From 801.6 take 400.75. 

7. From 4,7824 take .87. 

8. From 1419.6 take 1200.9. 

9. From .634852 take .021. 

10. From 8482.421 take 6031.035. 

BIOLTIPLICATION OP CIRCULATING DECIMALS. 
Ex. 1. What is the product of .36 into .25 1 

Operation. We first reduce the given penodi- 

.36=f^=-^f cals to common fractiona ; (Art. 358;) 

.25=A+^=-^i, then multiply them together. (Art 

Now frXfu = WcF 210.) Finally, we reduce the product 

But Tft^=.093 Aiis. to 3 periodical decimal. Hence, 

364. We derive the following general 

RULE FOR MULTIPLYING CIRCULATING DECIMALS. 

Mrst reduce the given periodicals to commmi fractions, and muU 
H^y them together as usual. (Att. 219.) Finally, reduce the prod- 
uct to decimals and it will be the answer required. 

Obb. If the numerators and ilenominatora hava common fectors, the opera- 
tion may be coniracled by caiicding those factors betore the multiplicalion 11 
poiibrmeJ. (Ait-Kil.) 

2. What is the product of 37.23 into .26 ? Ans. 0.928. 

3. What ia the product of .123 into .6 ? 

4. Wliat is the product of .245 into 7.3 ? 

5. What is the product of 24.6 into IS.t ? 
fl. Wliat is theproduct of 48.23 into 16.13? 
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'. What is tlie product of 8o74.3 into 87.5 ? 
8. What is Uie product of 3.973 into 8? 
». What is the product of 40640.54 into .70603 ? 
10. What is the product of 7.72 into .297 ? 

DIVISION OF CIRCULATING DECIMALS. 

El. 1. Divide 234.6 by .7. 

Operalion. We first reduce the divisor 

234.6=234^=^^ and dividend to common frao- 

.7=-f tions; (Art. 358 ;) and divide 

NowH^-=-S=-^p-X^='ff^ one by the otlier; {Art 229 ;) 

And ^1^=301.714285 A>is. then reduce the quotient to a 

decimal. (Art. 337.) Hence, 

365> We derive the following general 

RULE FOR DIVIDING CIRCULATING DECIMALS. 

Redxice the divisor and dividend to comtmm fractions ; divide 
etie fraction ly tlie other, and reduce the quotient to decimals. 

Obe. After the divisor is iBverted, if tlie numeratora anJ denonanaton ha»B 
factors common to bolli, (he opeialion may be ctniiarUd bj easkie&nj ihow 
(actora. (Art. 23a,) 

2. Divide 319.28007112 hy 764.5. Am. 0.417632S. 
8. Divide 18.56 by .3. 

4. Divide .6 by .123. 

5. Divide 2.297 by .297. 

6. Divide 750780.518 by 87.S. 

7. Divide 54 by .15. 

e. Divide 13.5169533 by 4.297. 

8. Divide 24.081 by .386. 
iO. Divide .36 by .2iL 
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S2» KEDUCTION OP [BECT. Al, 

SECTION XI. 

FEDERAL MONEY. 

Art. 366. Federal Monet is the currency of the Umlta 
States. Its denominations, we have seen, are Eagles, Dollars, 
Dimes, Cents, and Mills. (Art. 244.) 

367* All aeemtnta in the United States are required by law 
to be kept in dollars, cents, and mills. E^Ies are expressed in 
dollars, and dimes in cents. Tiiiis, instead of 8 eagles, we say, 
80 dollars; instead of f! dimes and 7 cents, vre say, 67 cents, &c. 

36S> Federal Honey is based upon the Decimal system of 
Notation. Its dentaninations increase and decrease from right to 
left and left to right in a tenfold ratio, like whole numbers and 
decimals. {Ait. 244. Obs. 1.) 

369. The dollar is regarded as the itnit ; cents and wills are 
fractional parts of the dollar, and are distinguished from it by 
a decimal point or separatnx (.) in the same manner as common 
decimals are distinguished frMu whole ourabers. {Art, 3il.) 
Dollars therefore occupy units' (Jaee of simple numbers ; eagles, 
or tens of dollars, tens' place, &o. Dimes, or tenths of a doDar, 
occupy the place of tentlis in decimals ; cents, or hundredths of a 
dollar, the place of AuruiredUcs ; mills, or thousandths rf a dollar, 
the place of thousandtlis ; tenths of a mill, or ten thousandths of 
A dollar, the place of ten thousandths, &c. 

Ob3, 1. Since 4^^?n^ in bnainf^ trajisacti<Hks ore expresfleJ in cf?E^, 'w<7 p^(i£^ 
Bf Jedmols are assigncil to cents. If therefore the nomber rd" cents is Z^sthax 
IQ, a UpkcT Iliad Biioaiis be ■pUiiO'd on HiE left ha'ul Bf Uiem ; ibrcenlsare hull- 
ilralths oS aieXlax, and Iiumltaiths octuivf the secon J decimal piaee. (Art. 313.) 
For example, 4 cents are written Ihus .04; 7 cents thus .07; &c. 

2. Milis occnpy ths (hlfd plaoa nf dpeimals; for tliey are IkimKindtii! of % 
dollar. Consequently, wlien tiiero nro do cents in the given suin, tmo dp^/t 
must bn placed betbre the mills. Hence, 

tloiv woulil yofl eipFeH 3 englea } DnimpressedliBesiuiit Tcenls? 3G3. CTpon itltLt i> 



6y Google 



AtTs. 306-371,1 FEDERAL MONEY. 2^7 

370. To read any sum of Federal Money. 

Call all tite figures on tlie kft of the decimal point dollars; th 
first two figures after the point, are cents; the third figui-e denote* 
mills ; the otJier places on the right are decimaXs of a mill Thus, 
$3.25232 is read, 3 doUara, 25 cents, 2 mills, and 32 htindredtha 



Write the following sums in Federal monby ; 

1. 70 dollars, and 8 cents, Ans. $70.08. 

2. 150 dollara, S uents, and 5 mills 

3. 400 dollais, 40 cents, ind 3 mills 

4. 200 dullars, 5 cents, and 2 nulls 

5. 4050 doIUr', 65 ^ents, aud S nulls 

AWc. — In buameis tramocfluns when liollara ami cents are eipressed to- 
^dlier. the cents are frequently wnlten in tlie lorm of a conunon fraction 
Thus, the sum of ®75 4j is written r>-*^, dolhrs 

REDUCTION OF FEDERA'.. MONEY. 
CASE I. 

Ex. 1. How many cents are there in 9a dollars? 

Solution. — Since in 1 dollar there are 100 cents, in 95 doliaM 
there are 05 times as many. And 05X100=9oOO, 

Ans. 9500 cents. 

2. In 20 cents how many mills ? Ans. 200 mills. 

Note. — To multiply by iO, 100, die,, we simply nnnei as many ciphers (o 
Hie inultiplicanil, us there are ciphers in the rauJtiplier. (Atl, 99.) Hence, 

371. To reduce dollars lo cents, annex two ciphers. 
To reduce dollars to mills, annex three ciphers. 
To reduce cents to mills, amnM one cipher. 
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3. In $12 liow many cents? Ans. 1200 ceatii. 

4. In $460 how many cents ? 

5. In $05 how many mills ? 

6. In 90 cents liow many mills 1 

7. Eeduce §25.15 to cents. 

8. Reduce S8G4.08 to cents. 

9. Reduce $1205.05 to mills. 

10. Reduce $4580.10 to mills. 

11. Reduce $6880.268 to mills, 

12. Reduce §85625.40 to mills. 

C.-iSE II. 

13. In C400 cents, how many dollars'? 

Suggestion. — Since 100 cents malie 1 dollar, 6400 cents will 
make as many dollars as 100 is contained times in 6400. And 
e400-=-100r=64. Ans. §64. 

14. In 260 mills, how many cents ? Ans, 26 cents. 
iVote.— To divide by 10, lUO, &c., we aimplycut off as 

right of the dividend as there are ciphers in the Jivisor. 

37 3> To reduce cents to dollars, cut of two figures on ti 
right. 

To reduce mills to dollars, cut off three figures on tfte right. 
To reduce mills to cents, cut off one figure on the right. 

Ona. The figutes cut off are cenlg anJ mills. 

15. In 626 cents, how many dollars.? Ans. $6.26. 

16. In 1510 cents, how many dollars? 

17. In 182 mills, how many cents ? 

18. In 1000 mills, how many dollars? 

19. In 2360 mills, how many cents? 

20. In 3280 mills, how many dollars? 

21. Reduce 8500 cents to dollars. 

22. Reduce 2345 cents to dollars, itc. 

23. Reduce 92355 milb to dollars, ^c. 
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24. Reduce 150233 mills to dollars, &c. 

25. Reduce 450341 cents to dollars, &c. 

373* Since Federal Monei/ is expressed according to tlie de- 
cimal system of notation, it is evident that it may be subjected to 
Ihe same operations and treated in tbe same manner as DeciDtal 



ADDITION OF FEDERAL MONEY. 

Ex. I. A man bouglit a cloak for $35,375, a hat for H.&15, & 
pair of boots for 16.50, and a coat for $23,625 : what did he pay 
For all ? 

"VVe ivrite the dollars under dollars, cents 
under cents, itc. Then add each column sepa- 
rately, and point off as many figures for cents 
and mills, in the amount, as there are places 
of cents and mills in either of the given num- 
bers. Hence, 

374;. We derive the following genera! 

RULE FOR ADDING FEDERAL MONEY. 

Write dollars under dollars, cents under cents, &a., so that th» 
same orders or denominations may stand under each other. Add 
each column separately, and point off tke amount as iii. addition of 
decimal fractions. (Art. 320.) 

Obs. If either ofthe ^ven numbers have do cents eiprcaseil, it is customarr 
W mipply Iheii' place by ciphers. 

2. What is the sum of $48.25, IG5.60, $40.09, and $81.10? 

3. What is the sum of $103.40, $68,253, $89,455, $140.02, 
and S180? 

4. What is the sum of $136,255, $10,30, 5!248.50, fe65.S8, 
and $100,125? 

ttDHT.— .171. HowisFedcralMoiBysddBdl How point olTlbe nmonnll Oi> Wbw 
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5. Vvhat is tlie sum of §170, $400.02, ^130, $250.10, and 
t845.22? 

6. What is the sum of §268.45, S800.05, $102,125, S80.G25, 
and §.90.25 ? 

I. What is the sum of §1500.20, $1050.07, $100.70, $95,025, 
$3(i0.437, and $425? 

8. What is the sum of $2G00, |11)27.404, $1603.40, $3304.17, 
$135.47, andS2600.08? 

9. A man bought a load of hay for $19,675, a horse for $73.25, 
a yoke of oxen for $69.53, a cow for $17, and a calf for $5.80 : 
■what <!id be pay for all? 

10. A lady gave $21.50 for a dress, S9.25 for a bonnet, $28.38 
for a shawl, and §15.25 for a muff: what was her bill ? 

II. A jocliey bought a span of horses for $276.87, and sold 
them so as to gnin $73.45 : how much did he sell them for? 

12. A man gave $4925.68 for a farm, and sold it so as to gain 
$1565.37 : liow much did ho sell it for ? 

13. A man sold a sloop for $7623.87, which was $1141.25 less 
than cost: how much did it cost? 

14. A man bought a block of stores for ,$15268, which waa 
$1721 less than cost; what was 'the cost? 

15. What ia the sum of 134 dolls. 3 cts. 7 mills, 108 dolla, 
6 eta. 8 mills, 90 dolls, 9 cts. 4 miUs, and 46 dolls. 18 cts. 4 mills ? 

16. What is the sum of 61 dolls. 1 ct. 3 mills, 19 dolls. 11 cts. 
4 mills, 140 dolla. and 80 dolls. 4 cts. ? 

17. What is the sum of 140 dolls. 10 cts., 69 dolls. 3 cts. 
8 mills, 18 (lolls. 7 cts., and 29 dolls. 5 mills? 

18. What is the sum of 860 dolls. 8 cts., 298 dolls. 4 cts. 8 mills, 
416 dolls,, 280 dolls. 13 cts., and 01 dolis. ? 

19. What is the sum of 14200 dolls., 65241 dolls,, lOaO dolls. 
610 dolls. 7 cts., and 1000 dolls. 10 cts.? 

20. What 13 the sum of 162S dolls, 4025 dolK , 1863 dolh 
75 cts , 16000 dolls , and 4S2()1 dolh ' 

21. What IS the sum of 8 thou<iand dolls , 2 hundred and CO 
dolls. 5 ct*., I'i thoii-iind dol's 60 ots, 6 hundrpd dolls. 9 cts.? 

22. \^^lat is the sum ot 19 thousind dolls 50 cts., 61 thoa- 
BUid dolls 10 cts , 18 hundied dolls 3 cte ' 
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subtraction of federal money. 

Ex. 1. A merchant bought a quantity of molasses for $75.40, 
and a bos of sugar for $42,63 : how much more did he pay for 
one than the oilier ? 

Operation. We write the less number under the greater, 

$75.40 pladng dollars under dollars, &c., then subtract 

42.63 and point off the answer, as in subtraction of 

$32.77 decimak. Hence, 

375. We derive the folloiving general 

RULE FOE SUBTRACTING FEDERAL MONEY. 

Write l/ie less number under i/ie greater, mOh dollars under dol- 
lars, cents under cents, &c. ; then subtrael and point off ike remain- 
der as in subtraction of decimal fractions. (Art. 322.) 

Ohb. If either of the ^vea numbers have nooenlBejptesseJ,itiacU3tomaTT 
to supply their place by dphera. 

2. A msn bought a horse for $75.60, and sold it for $87.63 ; 
how much did be make by his bargan? 

3. If a man deposits $204.65 in a bant, and afterwards checks 
out J119.83, bow much will he have left ? 

4. A man owing $683.40, paid $435.25 : how much does he 
Btill owe ■? 

5. A man owing $982.68, paid all but $64.20 : how much did 
he pay ? 

0. A merchant boughta quantity of goods for $833.63, and re- 
tailed them for $1016.85; how much did be make by the bargain? 

7. A merchant bought a lot of goods for $1265.82, and sold 
them for $942.35 : how much did he lose ? 

8. A grocer sold a lot of sugar for ^635.20, and made thereby 
6261.38 : how much did he pay for the sugar ? 

0. A man sold his farm for $12250.62, which was $1379.87 
more than it cost: how much did it cost? 

an«»r.— 37S. How is Federal Mnney sHblmcled! How polnl off the remalndn T 
Ott. When rilbei uf Uie given nunilwn bav* no canU. how is iheli plua lupplM t 
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10. From SlOeOn.Vo take ^8001.26 

11. From $20206.85 take Sl02(il.0G2. 

12. From $61219.40 take 8100.036. 

13. From SIO take 1 cent and 9 mills. 
14,. From 89 dollars take 89 cents, 

15. From 506 dolls, talte 316 dolls, and 8 cts. 

16. From 5 dolls. 7 mills take 2 dolls. 7 cts. 

17. From 61 dolls. cts. take 29 dolls. 4 mills. 

18. From 11000 dolls. 10 cts. take 110 dolls. 3 cts. 

19. From 109100 dolls, take 10110 dolls. 10 cts. 



MULTIPLICATION OF FEDERAL MONEY. 

376. In multiplication of Federal Money, as well as in simple 
numbers, the multiplier must always be considered an abstract 
tv.imber. (Art. 82. Obs. 2.) 

Ex. 1. What will 8 bbls. of flour cosl, at $5.62 per bbl. ' 

Anal)/sis. — Since 1 bU, costs S5.02, 8 bbls. will cost 8 times aa 
much; and S5.62X8=$44.96 Ans. 

2. What cost 21.7 bushels of apples, at 15 cts. per bushel? 

Ojieration. Eeasoni b f 21 b 1 1 II osl 

21.7 21.7 time 15 t B t p f m tl 

.15 multiplicat t is m t t m k 

mult pi d tl It 11 b 

ilpl 



1085 


the .15 th mult pi 


d tl 


217 


the same f t 


pi d f 


t.255 Ans. 


cand. (Art S3) P 
fore. Hence, 


t ff th 



37 7 > When tlie price of ime article, one pound, one yard, ifec, is 
given, to find the cost of any number of articles, pounds, yards, &c. 

Multiply the price of one article and the number of articles to- 
getlier, and point off the product as in multiplication of ieeimals, 
(Art. 324.) 

QiTiiT.-3-S. In Multiiilltatimi of Fedcml Money, wbw miist one of tbe eLven ftaum 
l» tansiiimA 1 ST7. When Ihe price of one arliile, one pound, Ac. is given, how 1< IlM 
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3. Wliat cost. lT.6 yards of cloth, at ^i.YS per yard ? 

4. Multiply 4525,025 by 20.2. 

37 8. Fjom the preceding ilhistrations we derive the following 
general 

RULE FOR MULTIPLYING FEDERAL MONEY, 

Multiply as in simple numbers, and point off llie product as in 
rmiltiplication of decimal fractions. (Art. 324.) 

0B3. I. When the price, or the quantity contains a. commoa fraction, tba 
fraction may be changEil to a clecimal. (Art. 337,) 

2. in business operations, when the mills in the answer are 5, or over, it u 
eustomary to call them a cent; when unjer 5, they are disregarded. 

5. What cost 12^ yards of cotton, at 0} cts. per yard ? 
Solution. — 12iyards=12.5, and9i-ets.=.0925 ; now.0925X 

I2.5=$l.lo025. Am. 

6, What cost 45-}- yards of satin, at %'J\ cts. per yard 1 

1. What cost 169i bbls. of pork, at ^S-J per barrel ? 

8. Wliat cost 324j lbs. of sugar, at 12^ cts. a pound ? 

9. What cost 61 gals, of oil, at 87^ cts. per gallon ? 
.10. Wliat cost 310 lbs. of tea, at 02-^ cts, a pound 1 

11. Wliat cost 23i tons of hay, at S8? per ton ? 

12. What cost 45 bbls, of flour, at $1->f per baiTel ? 

13. At 15^ cts. per 1 z wl at c st 1 3-J dozen of eggs ? 

14. At 8^ cts. per poind what will 32^ lbs. of pork come to? 

15. At $6^- per bbl w! at w II 14jJ bbls. of flour cost ? 

16. At 22J cts. per doz wl at w II a gross of buttons cost? 

17. At 31} cts. per doz what cost 45 doz. skeins of silk? 

18. At 17} cts. pe yard wl at c st 91} jTirds of calico ? 

19. What cost 45 doz plates at G"i cts. per doz. ? 

20. What cost 63 doz pen k vc? at $3} per doz, 1 

21. What cost 10 d a s 1 ei tpoons, at $7} per dozen ? 

22 Wliat cost I860} bushels of wheat, at $1} por bushel? 
23. What cost 2S60^ yds, of broadcloth, at $5} per yard? 
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DIVISION OP FEDERAL MONEY. 



Kx. 1. A man bought 8 sheep for $42.24 : -what did he ^va 
apiece ? 

Anali/sis.—li 8 Kheep cost $42.24, 1 sheep will cost i of SE42.24 J 
and $42.24 ■r8 = $5.28. Ans. $5.28. 

Proof. — If 1 sheep costs $5.28, 8 sheep will cost 8 times an 
much; and $5.28X8=:$42.24. Hence, 

379. When the number of articles, pounds, yards, &c., and 
the cost of the v>!iole are given, to find the price of one article, ont 
pound, &a. 

Divide tite whole cost iy (A* wkole nuinber of articles, and point 
of ike quotient as in division of decimal fractions. (Art. 330.) 

2. A shoemaker sold 15 pair of boots for ^67. 50 : how much 
did he get a pair? 

3. A merchant sold 65i lbs. of sugar for $3.93: how much 
^as that a pound ? 

4. A man bought 6,5 yards of cloth for $20.345 : how much 
■was tliat per yard ? 

5. How many bbls. of flour, at $5.38 per bbl, can he bought 
for $34.9V ? 

Analysis. — Since $5.38 will buy 1 bbl.. Operation. 

$34.07 will buy as many bbls. as $S.38 5.38)34.97(6.5 Artt. 
are contained times in $34.97. We divide 32 2S 

as in simple numbers, and point off one de- 2 600 

cimal figure in tho quotient. 2 690 

Proof. — $5.38X6.5=$34.97, the given amount. 

380> Hence, when the^rJee of one article, pound, yard, &c., 
and the cost of the mkole are g^ven, to find the number of arti- 
cles, &a. 

Divide tlie whole cost hy l/ie price of one, and point off the juo- 
tient as in division of decimals. 

QciBT.— 379. Wbeo Ihe number of Hrilcles, pnunds.Kc, and ibe custufihe whole an 
IM. udtlutsslor the wholgara Eiven, bowls llw numbeiof aruclesfauiid I 
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6. How many coats, at $12.56, can be bought for $103,085? 
1. How many times is SSll.13 contained in S87.60S ? 
8. A. gentleman distributed $68 equally among 32 poor per- 
lons : how much did each receive ? 

OjKration. 
32)168(2.125 Am. After dividing the $68 hy 32, there h 

M a remainder of 4 dollars, whicli should be 

4000 reduced to cents and mills, and then be 

32 divided as before, (Art. 371.) The ciphers 

80 thus annexed must be regarded as deci- 

64 mals; consequently there will be three 

160 decimal figures in the quotient. 



3S1* From the preceding illustrations wo derive the following 
general 

RULE FOR DIVIDING FRDER.4L MONEY. 

Divide as in simple numbers, and point off t/ie quotient as in 
division of decimal fractions. (Art. 330.) 

OBa. 1. In dividing Federsl Money, if the number of <Iecimals in the Jivisor 
IS the same as that in the dWidenc), the quoUeot will be a wliole number, 
(Art.3.m Obs.l.) 

2. When there are mnre ilecimBla in the divisor than in the dividend, annei 
as many ciphers to the dividend as are necessary to make its decimal places 
iqiiid to those in the divisor. The qaolient Ihence nriang vuitl he a whole 
Munber, (Obs. 1.) 

3. After all the figures of the diviiiend are iliviileil, if there ia a remainder, 
ciphers msy be nnnexed to it, nnd the operation may be continued aa in divi- 
sio.i of decimals. (Art. 330. OI>a, 3.) The ciphers thus aiuieKed must be re- 
garded as decimal places of the dividend. 

9, How many gallons of molasses, at 38 cts. per gallon, caa 
you buy for §86.25 ? 
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10. How many yards of calico, at 13^ cts. per yard, can ba 
bought for $73.37i? 

11. How many doz. of eggs, at di cts. per doz., can. be bought 
for $94,185? 

12. At I8f cts. per doz.. Low many skeins of sewing silk can 
be bought for ^67.50 ? 

1 3. A man paid $72.25 for 20.5 yards of clotli : how much did 
he pay per yard ? 

14. A man paid $76.50 fur 51 sheep : what was the price pet 
head? 

15. A man paid $150 for 24 pair of boots: how much was 
that a pair ? 

16. If you give $56.25 for 28i- bbls. of flour, bow much do you 
pay per barrel ? 

17. If a man gives $310,375 for 87i yards of cloth, what is 
that per yard ? 

18. A grocer sold 065^ lbs. of sugar for $31,25 : what did he 
get a pound ? 

19. The fare from Albany to Buffalo, a distance of 320 miles, 
is $13.20 : how much is it per mile ? 

20. The fare from Boston to Albany, a distance of 203 miles, 
is $5,50 ; how much is it per mile ? 

21. If a clerk's salary is $660 per annum, bow much does he 
receive per day ? 

22. If a man spends $563.38 a year, how much are his average 
expenses per day ? 

23. At 87^ cts. per busliel, bow many bushels of wheat can 
you buy for $1500 ? 

24. How many tons of coal, at $6,625 per ton, can you buy for 
*752.S6? 

25. If a man's income is $100 per week, how much is it per 

26. At $14.50 per acre, how many acres of land can you buy 
for $3560 ? 

27. At $15^ apiece, how many cows can you buy for $7750 ? 

28. At $3T6.75 apiece, how many carriages can be bought foi 
$66362,50? 
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COUNTING ROOM EXERCISES. 

El, 1. What cost 320 yards of satinet, at $I.12i per yard? 

Analym. — If the pnce were $1 per yard, the cloth would evi- 
dently cost as many dnllars as there are yards. But $1.12^ is 
equal to 1 and i dollars ; hence, the cloth will cost i more dollars 
than there are yards; consequently, if we add to the number of 
yards i of itself, it will give the cost. Now f of 320=40, and 
S20+40— 3G0. Am. $360. 

PiiooF. — $1.12iX 320=:$360, the same as before. Hence, 

382. When the price of 1 article, 1 pound, &c., is Sl.lSi; 
Si. 25 ; Sl.37i ; &c,, to find the cost of any number of articles. 

To the given number of articles, add i, -J-, ^, &c., of itself, a> 
t/ie ease maij be, and the anm, will be the cost required, 

Obs. When the price of I article, &c, \a ^.13i, S2.35, S3.37i, 4c., Out 
operation may be contractcJ lij multiplying tile given QUiuber of articles bv 
aj, 3t, 3|, &c., as the case may lie. 

2. What cost 640 bushels of wheat, at ^1.25 per bushel? 

3. What cost 372 pair of shoes, at SI.37-ta pair? 

4. What cost 480 fabls. of cider, at S1.62-J a barrel ? 
6. What cost 620 yards of silk, atSl.50 per yard? 

6. What cost 720 drums of figs, at 81.871 per drum ? 
V. At $2.12i apiece, what will 480 sheep cost ? 

8. At $2.37i apiece, what will 864 vests cost? 

9. At $3.25 per yard, what cost 744 yards of cloth 7 

10. At |4.62i apiece, what cost 960 hats ? 

11. At So. 12^ a pair, what cost 278 pair of boots ? 

12. At S;7.37-^ per lb., what will 365 lbs. of opium cost ? 

13. A collier sold 850 tons of coal, at $6.67^ per ton: how 
much did it amount to ? 

14. At$19.62iperacre, what will 537 acres of land cost ? 

15. What cost 72 lbs. of flax, at S8.25 per hundred? 
Analysis. — 72 pounds are T^g- of 100 pounds; tlierefore 73 

pounds will cost -fA "f $8.'25 ; and -ftV of $8,25=?^?^^. 
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Operation-. We multiply the price of 100 lbs. ($8.25) 

$8.25 by 12, tlie given number of pounds, and tbo 

72 product So04.OO, is the cost of 72 lbs. at 

1650 §8.25 per^oMKif. But the price is g8.25 per 

6175 hundred; consequently the product S594.00 

S5.9400 Ans. is 100 times too large, and must therefore be 

divided by 100, to give the true answer. Bm 

to divide by 100, we simply remove the decimal point two places 

towards the left. (Art. 331.) 

18. What cost 3CT bricks, at $-{.45 per 1000? 

Ojvration. Reasoning as before, 367 bricks will coat 

4.45 -ft^AofS4,45. We multiply the price of 1000 

3 07 bricks by the given number of bricks, and di- 

$T.63315 Ans. vide the product by 1000. {Art. 331.) Hence, 

383. To find the cost of articles sold by the 100, or 1000. 

Multiply tlie ffi'"^ j/iice by the given number of articles; thin 
ifiheprice is for 100, divide tJie product by 100; but if the pnct 
is for 1000, divide it by 1000. (Art. 331.) 

17. A farmer sold sesibs. of hay,atM.12i per hundred: how 
much did it come to ? 

18. What cost 1640 lbs. of beef, at S^C.37it per hundred? 

19. What cost 2719 lbs. offish, at $4.20 per hundred? 

20. WLat is the freight on 3568 lbs. from New York to Bufialo, 
at $1.6" per hundred? 

21. What cost 6521 lbs. of cheese, at $7^ per hundred? 

22. What cost 15214 lbs. of butt«r, at $12^ per hundred? 

23. At $0.25 per 1000, what cost 865 feet of spruce boards ? 

24. At $19.45 per 1000, what cost 2080 feet of pine boards ? 

25. At 3J07.33 per 1000, what cost 6500 feet of mahogany ? 
•iO. When ginger is $10.53 per cwt., what is it per pound? 
Analysis. — Smce 100 lbs. coat $10.53, 1 lb. will cost -[-Jr of 

$16.53. But to divide by 100, we remove the decimal point two 
places to the left. (Art. 331.) Ans. 80.1653. 

Quire,— 383. How do you find Ihe coal uf lulidea told, by Ibe 100, or lOOOl 
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27. Wben pine boards are $21.63 per 1000, what are they per 
foot? 

Solution. — Reasoning as before, 1 foot will cost -niVir of $21.63. 
Now to divide by 1000, we remove the decimal point tliree places 
to the left. (Art. 331.) Am. §.02163. Hence, 

384. When the cost of 100, or 1000 articles, pounds, &c., is 
given, the price of one is found hy simply removing the dedmal 
lioinl in the given cost or dividend, as many places to the left as 
there are ciphers in, tlte divisor. (Art. 331.) 

28. Bought 1000 bricks for $'7.20 : what is that apiece ? 

20. If 1000 feet of hemlock boards cost $6.10, what, wiU one 
foot cost? 

30. Bought 42 cwt. of tobacco for $565.82 : what is that per 
cwt. ; and what per pound ? 

31. Bought 75 cwt. of butter for $986.38: what is that per 
cwt. ; and wliat per pound ? 



385t A Bill, in mercantile operations, is a paper containing 
a written statement of the items, and the price or amount of goods 

33. Whatis the cost of the several articles, and what the amount, 
of the following bill ' 

New York, May 21st, 1847. 
Q, B. Grannis, Esq., 

Bought of Mark H. Newman t6 Co., 
75 Thomson's Mental Arithmetic, at $ .12^ 
BO " Practical _\rithmelic, " .33 J 

36 Porter's Rhetorical Reader, " .62i 

21 Willson's School History, " .46 

3C M'Elligott's Young Analyzer, " .31}- 

75 Thomson's Day's Algebra, " .50 

BO " Legendre's Geometry, .47^ 

Received Payment, 

Mark H. .N'eviman d Co, 
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(33.) 
Philadelphia 


June 10th, 1847. 


Hon. Horace Binney, 








Bought of Leverette d Griggs, 


163 lbs. Butter, 


it % .1% 




235 lbs. Coffee, 


.OSi 




86 lbs. Cliooobte, 


.11 




685 lbs. Sugar. 


; -m 




21 doz. Eggs, 






860 lbs. Lard, 


■09i 




What was the cost of the 


several articles, and what the amounl 


«t his bill? 


(34.) 






Albakt, Julv 1st, 1847 


Messrs. CoUim d- Brothers, 






ToG 


W. Bunker, Dr. 


For 320 yds. SUk, 


at S:.12i 




•' 256 " Broadcloth, 


3.62+ 




" 175 pair Cotton Hose, " 0.12i 




" 100 " Silk 


0.87i 




" 15 doz. Gloves, 


0.62i 




" 120 Straw Hats, 


1.87* 




What was tlie cost of the several articles, and wSiat the amcMl 


of his hill ? 


/■!= 1 






St. Louis, 


Aug. ■'-Sth: le^. 


James Henri/, Esq. 








To J. L. Hoffmav- & Co.. Dr. 


For 15260 lbs. Pork, 


at S0.0.5i 




" 7265 lbs. Cheese, 


O.OSi 


. 


" 11521 bu. Com, 


0.50 


- 


" 1560 bbls. Flour, 


6.12i 




By 1150 lbs. Cotton, 


at $0.06-i- 




" 8256 lbs. Sugar, 


0.07 


. 


" 6450 gals. Molasses, 


0,37i 


- 


" Cash to balance account. 




What is the amount of cash requisite to balancs the account? 
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SECTION XII. 



PERCENTAGE. 

Art, 38G. The terms Percentage and Per Cent, signify ii cer- 
tain allovMnce on a hundred ; that is, a certain part of a hundred, 
or simply Imndredtlis. Thus, the expression 6 per cent, sijjnifiea 
H Imiidtedths, (-rfj,) 7 per cent., 7 hundredths, (tJt.) &c., of the 
numWr, or sum of money under consideratioa. 

Kole. — The lerms Percentafie and Per Cffiif. are derived from Ihe Lado pn 
mnJ ceiitum, ajgnifying by ih^ /iiiJtdred, 

3S7< We have seen that hundredths are decimal expressions, 
occupying the first two places of figures on the right of the deci- 
mal point. {Art-s. 311, 314.) Now, since percentage B.\iAper cent, 
Eignify hundredth!, it ia manifest that they can be expressed by 
detiinals, as in the following 



100 per cent. 

103 per cent. 

125 per cent,, 
i per cent., i 
i per cent., i 
I per 



13i perc 



f of 1 per CI 



Obs. 1. Itn... -, - 

cent. IE jfss than 10,acipher 
laioe nrnnner as when the 



from the preceding Table, that when the given per 

•fr mi.Bi hi. TiT^fired to the figure en jiressing it, in the 

:nt3 is less tban 10. (Art. 309. Oba. I.) 
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When the given per cent, is iiurre than 100, it must plainly require n moM 
number to eipreas it. (Art. 315. Otis. E.) 

2. Paris of 1 per cent, may be eipressed either by a commim fraction, or by 
lUcimah. Tlius, the cipression 17f per cent,, is equivalent to .17Ga5 percent. 

3. The first bco decimal figures properly denote the jkt cent., for they nw. 
nt/ndredlhs ; the other ileoimaU being parts of Aunilredths, iipress parts of 



1. Write 1 per cent., 2 per cent., 4 per cent., 6 per cent., V pei 
tent., 8 per cent., in decimals. 

2, Write 1 1 per cent. ; 12; U; ]5; 10; 23; 05; 93, 

S. Write i per ct. ; i;i;|;f;?;i;i;f;i;-i;f;-f;-i 

4. Write 4-i per ct. ; 6-J-; H; Hi 12^; lO-J-; 115; 400i. 

5. An agent collected $700 for a merchant, and received 5 pet 
cent, for his sen-ices : how much did he receive ? 

Analysis. — Since o per cent, is the same as rlhr. the agent must 
have received ffff of ^700. Now tJtt of S"00 is S^iS, which ia 
equal to S7 ; and 5 hurdredtlis is 5 times §7, or ^35. 

OperaiioH. Since -rh^-O*'. ""e multiply the given mim- 

S700 lier of dollars by .05, and it gives the answer in 

.05 cents, which we reduce to dollars by pointing 

$35^ Ans. off 2 decimals. {Art. 372.) Hence, 

388> To calculate percentage on any number, or sum of 
money. 

Multiply the ffiveii number or sum by the given per cent, expressed 
decimally; and point off the product as in multiplication of deci- 
mal fractions. (Art. 324.) 

Ona. 1. It ia importnnt for the learner to observe, that the amovnt of money 
caUeclsdi a made the basw. upon which the percentage is computed. That is, 
the agent is entitled to 3 dollars, as often as he colkcL-i 100 dollars, and not aa 
often aa he pays brer 100 doUara, aa is frequently snpposed. For in the latter 
ease he would receive only .j^^, instead of-i^ij of the sum inqaeslion. This 
distinction is important, especially in calcidating percentage on large sums. 
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5. Hence, if l!ie per cent, contains a common fraction whicfi cannot Ijo e^ 
pressed decimally, first niultipij- by the decimal, then by the common f^actir-f 
of the given per cent, and piMOt off" the aum of thdr products as above. 

6. AVhat is 4^ per cent, of gSOO ? 

Solution.— ExfY^s^i decimally, 4-|-perceiit.=.042 ; (Art. 38i 
Obs.2;) 3iid$300X-042=§I2.GO. Ans. 
1. What is 3 per cent, of §256.25 ? 
8. What is 2 per cent, of $437.63 ? 
e. What is2itper cent, of $138,432 ? 

10. What is 6 per cent, of S145.13 ? 

11. What is 7 per cent, of §1630.10? 

12. A ma.n botroived $150, and paid 7 per cent, for the use fA. 
it : ■ how much did he pay ? 

13. A merchant bought goods amounting to $1825, and sold 
them so that he gained 12 per cent, : how much did he gain? 

14. A constable collected $862.50, and charged 6 per cent, for 
his services; how much did he receive; and how much did he 
pay over? 

15. What is 10 per cent, of S4020.60 ? 

16. Wliat is 8 per cent, of $1675 ? 

17. What is 4i per cent, of S725? 

18. What is 5J per cent, of 1648.30 ? 

19. What is 6-f per cent, of $1000 ? 

20. What is 7i per cent, of $2000 ? 

21. What is 8^ per cent, of $100.25 ? 

22. A farmer haring 1500 sheep, lost 25 per cent, of tliem: 
How many did he lose ? 

23. A merchant having $1960 on deposit, drew out 20 per cent. 
of it : how much had he left in the bank ? 

24. A merchant imported 1500 boxes of oranges, and 12't per 
cent, of them decayed ; how many boxes did he lose ; and hoiv 
*iany had he left ? 

25. What is ^ per cent, of $1625 ? 

26. What is ■}■ per cent, of §2526.40 ? 

27. What is i per cent, of $42260.08 ? 

28. What is i per cent, of $75000 ? 

29. What is ? per cent, of $100000 ? 
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30. WLat is i per cent, of $45241.20? 

31. What is i per cent, of 1676264 ? 

32. A merchant bouglit a stock of goods aloounting to S4565, 
and paid 3-i per cent, for freight : what was the wliole cost of 
his goods ? 

33. A man's salary is S2000 a year, and he Jays up 37^ per 
cent, of it : how much does he spend '! 

34. A youth who inherited §20000, spent 40 per cent, of it in 
dissipation : how much had lie left? 

35. Two merchants embarked in business with §18250 capital 
apiece ; one gained 20 per cent, and the other lost 20 per cent, 
the first year : what was then the amount of each man's property ? 

36. Two men invested glOOOO apiece in stocks ; one lost 8 per 
cent., the other 6 per cent. : what was the difference of their loss ? 

37. What is the difference between Q per cent, of $1040, and 
7 per cent, of $905 '? 

APPLICATIONS OP PEKCENTAGE. 

389. Percentagr, (»' the method of rechming hj hundredths, 
is applied to various calculations in the practical concerns of life. 
Among the most important of these are Commission, Brokerage, 
the Rise and Fall of Stocks, Interest, Discofint, Insurance, Profit 
and Loss, Duties, and Taxes. Its principles, therefore, should bo 
thoroughly understood by every scholar. 

COMMISSION, BROKERAGE, AKD STOCKS. 

390> Commission is the per cent, or sum cliarged by agents 
for their services in buying and selling goods, or transacting othet 
business. 

Ob3. An Agent who hays and e«l1a goods for anolher, is called a. CommiM 
turn Merchant, a Fatter, or Cnrrespimdent. 

391 • Srokeraffe is the per cent, or sum charged hy Ttsoaej deal- 
ers, called Brohers, for negotiating Bills of Exchange, and other 
monetary operations, and is of the same nature as Commission. 
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392. By the term Stocks, is meant tlie Capital of moneyed 
institutions, as mcorpoi-ated Banks, Manufactories, Railroad and 
Insurance Companies ; also. Government and State Bonds, &c. 

Oes. 1. Stocks are usually divided into fortiana of SllOO c&ch, cailei lAarcs i 
and Ihe owners of these shares ate called Sliickholilrrs. 

2. The asBodntion or compaoy thus formed, ia colled a cnrpsridion ; the in- 
Krument specitying the powers, rights, and privileges invested in the corpora- 
tion, is called a. charier, 

393* The original cost or valuation of a share is called its 
nominal, or par value ; the sum for which it can he sold, is its 
real value. 

Oaa. I, The liie or fall of Sloclts ia recltoned at a certain per cent, of its 
par vahte. The term jiar is a Latin won!, which signifies equal^ at a slaJt of 
tqjLalUT/, 

3. When Stocks sell for their original cost or valuation, lliej are said to be 
ei par ; when they sell for more than coat, they are 3ai<i to be aiore jmir, al a 
premmm, or an ailv/tJue ; when they do not sril at cost, they are said to l)a 
IkIoio par, or at a discoiiM. 

3. Persons who deal in Stocks are usually called Slodc Brokers, or S/ock 
Jobbers. 

394< The commission or allotoance made to factors and brokers, 
n]«o the rise and fall of stocks, are usually reckoned at a certain 
^centage on the amount of money employed in the transaction, 
or on the par value of the given shares. Hence, 

395* To compute commission, hrokerago, and the premium or 
discount on stocks. 

Multiply the given sum bg the given per cent expressed in deci- 
mals, and point off the product as in Percentage. (Art. 388.) 

Obs. The commiSMon for the collection of bills, taies, &c., also for the salo 
or purchase of goods, varies from 9i to 12 or 15 pr cent., and should always 
l>e reckoned on the ammtmi of money colkcled, or paid out, or employed in the 

a of stocks, varies from i to J per 



Whsn belBK ) 395. Ili 
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1. An auctioneer sold goods amounting to 8463, at 3 percent, 
commissionT how much did he receive? Ans. $13.89. 

2. An agent bought goods amounting to $625,375: what is 
his commission, at 2 per cent. ? 

3. What is the commission on $1682.25, at 3^ per cent. ? 

4. What is tlie commission on $1463.18, at 5 per cent, 1 

5. What is the commission on g2560.07, at iji per cent. 1 

6. What is the commission on $10250, at 6 per cent. ? 

7. Wliat is the commission on $8340.60, at 7 per cent. ? 

8. What is the commission on $960,625, at oj per cent. ? 

9. A commission merchant sold goods to the amount of $6235, 
at 2i per cent. ; what was his commission ? 

10. An attorney collected a debt of $8205.17, and charged 7i 
per cent, for his sendees : how much did lie receive ? 

11. Bought S1108 worth of boolo, at 4 per cent, commisaoa: 
what was the amount of commission '? 

12. A tas-gatherer collected S12250, for which he was entitled 
to 5-i per cent, commission ; how much did he receive ? 

13. Sold goods amounting to $1432.26: how much was the 
commisaon, at 4 per cent. ? 

14. A commission merchant sold a quantity of hardware amount- 
ing to $9240.71 : how much would he receive, allowing 2-i per 
cent for selling and " per cent more for guaranfeeinc the pay 
m t 
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16. A gentleman sent Jiia agent S1500 to purchase a library: 
how much had he lo lay out after deducting liis commission at 5 
per cent. ; and what was his commis^on? 

Nole. — The monej actually laid ool by the agent in books, is manifesliy (ho 
proper basis on which to calculate his commission , for it would be onjust 13 
dia^ oommifBion on the sum he retains. (Art. 395. Obs.) 

Analysis. — The money laid out is iSJ of itself, and the cominis- 
Bion is Tuir of this sum; consequently the money laid out added 
to the commissiou, must be K5 the whole amount. Tlie question 
therefore resolves itself into this: $1500 is \^ of what sum? 
If S1600 is Wt. -iU must be 1500-^.105=^^-. andiK=-W^ 
X 100=81428.57, the sum laid out. Now SloOO — $1428.57= 
$71.43, the commission. 

Pboof.~$U28.57.X.05=S71.43; and $1428-57+^71.43= 
SlaOO, the amount sent. Hence, 

397. To compute commission when it is to he deducted in 
advance from u given amount, and the balance is to be invested. 

Divide the given amount hy §1 increased hy the per cent, eoniwiis- 
sion, and the quotient will be the jmtI to be invested. Subtract the 
part invested from the given amount, and the remainder uiill he the 

■esteil liy 

17. An agent received §21500 to Jay out in provisions, ^fter 
deducting 2 per cent, commission i what sum did he lay out ? 

18. A country merchant sent $3560 to his agent in the city, to 
purchase goods: after taking out his commission, at 3^ per cent., 
how much remained to lay out 1 

19. Baring, Brothers & Co. sent their agents S800000 to buy 
6our : after deducting 5 per cent, commission,, how much wotil J 
be left to invest ? 

20. A broker negotiated a bill of exchange of S82531, at 5 per 
tent. : how much did he receive for his services ? 

21. What is the brokerage on ^04265, at 1^ per cent. 1 

22. Wliat is the hroterage on S6200, at -J per cent. ? 
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23. What is the broiierage on SB845.50, at -J per cent. ? 

24. What is the hrokerage on §2500, at f per cent, ? 

25. A broker made an investment of $21265, and charged ij 
per cent. : what was the amount of hia brokerage ? 

26. If you buy 20 shares of Western Railroad stock, at 7 per 
cent, advance, how much will your stock cost you ? Ans. 82140, 

.Vofe.— The stock evidently cost its par lalue, which is S3000 and 7 per cent, 
besides. Now ^OOOX.07=SUO.OO ; and ©2000 -|-ff 140 =$2140. 

27. What cost 20 shares of bank stock, at 7 per cent, discount ? 

^jw. $2000— $14O=$180O. 

28. What cost 35 shares of New York and Erie Railroad stock, 
at 54- per cent, premium ? 

29. A merchant bought 45 shares of Commercial Bank stock 
at par, and afterwards sold them, at 50 per cent, discount : how 
much did he lose ? 

30. A man invested $8460 in the Kew England Manufacturing 
Co., and afterwards sold out at 4J- per cent, advance : how much 
did he sell his stock for? 

31. Sold 64 shares of Hudson River Rdlroad stock, at 104 per 
cent, premium ; how much did they come to ? 

32. A man bought 35 shares of Utica and Syracuse Railroad 
stock at par, and afterwards sold them at 1^ per cent, advance ; 
how much did he get for them ? 

83. A man bought 15 shares of Albany and Schenectady Rail- 
road stock, at 2 per cent, advance, and sold them at 10 per cent. 
disc. : how much did he sell them for ; and how much did he lose ? 

34, Bought '11 shares in the Albany Gas Co. at B-J per cent, 
premium : how much did they amount to ? 

35. A broker bought 48 shares of Michigan Railroad stock, 
at 14 per cent, discount, and sold them at 6 per cent, advance: 
Low much did he make by the operation ? 

38. If I employ a broker to buy me 55 shares of Railroad stock, 
which is 20 per cent, below par, and pay him i per cent, broker- 
age, how much will my stock cost me ? 

37. If my agent buys 78 shares of New York and Philadel- 
phia Railroad stock, at 15 per cent, advance, and charges me ] 
per cent, brokerage, how much will my stock cost? 
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IKTEUEST. 
398. IsTEBEST iy the sum paid for the use of money by th« 
borrower to the lender. It is reckoned at a given per cent, per 
amniitn; that is, so many dollars are paid for the use of $10i> 
fur oiie yeo/r ; so many cents for li)0 cents; so majiy pounds for 
£100; &c. 

0*3. The stndent should be careful to Bolice We distinction between Cmn- 
m'-nien and laieresl. The /•rrmer is recfc«ned at a certain per ceat. without 
regard to time ; {Art. 395 ;) the latter is reckoned at a certain per cent, for one 
year; consequently, for Umger qt shorter periods thaione year, like pfoparli/m: 
of the percentage for one jenT are taken. 

The t«rni per aaaam-, signifies for a year. 

399< The tnoney lent, or that for whicli interest is paid, is 
sailed the principal. 

1\x& per cent, paid per aanum, is ealled the rate. 

The mm of the principal and interest, is ealled the amouaL 
Thus, if I borrow $100 for 1 year, and agree to pay 5 per cent, 
for the tise of it, at the end of the year I must pay the lender 
SlOO, the sum which I borrowed, and $5 interest, making $105, 
The principal in this case, is feiOO ; the interest $5 ; the rate 5 
per cettt. ; and the amount §105. 

Obs. The tsnH JOT- annum., is seldoDi eipresseJ in connection with the rate 
per cent., but it is always understood ; fbi tke ralf ia the per cent, paid per 
<inii,i.m. (Art. 399.) 

400> Theruteofinterestis usually established bylaw. Itva- 

ries in differ«it countries and in different parts of our own country. 

Obs, When no rale is mentioned, the rats established by the Jaws of th« 

State in which the transaction takes place, is always understood to be the ana 

intended by the paities. 

40 !• Any rate of interest kiffker than the legal rate, is called 
usury, and the person eiactiag it is liable to a heavy penalty. 

Any rate less ttian the legal rate may he taken, if the parties 
concerned so agree. 

Qhkji-.— 3B8. Whallslnleresn How ij itradmncdl Ofs. WhalLs Iheilflbrenuhs- 
Bwapt by Ibe prlacipall Tbenuel Tbeanusod 400. Hnw [s i)i« rale usu^ly delei- 
(rniood 1 101. What ie any rale iugura liau Ihe legal rate ealle[l ! 
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402< The legal rales of interest, and the penitUy for umry ia 
tlie several Stat«s erf the Union, are as follows : 



ISales. 


Lfgcd fates. 


Penalty fur Usimj. 


M(une, 


6 per cenl. 


PorfeHofthe whole debt. 




6 per cent. 


Forfeit of three times the uaniy. 


Vermont, 


6 iier cenl. 


Recovery in action wilh costs. 


MaiSsaehuBeUB, 




Forfeit of three ^mes the usury. 


Ithofle Island, 


6 per cent. 


Forfeit of the nsury and int. tm the d«^ 


Connecticut, 


6 per cenl. 


Forfeit of the whole debt. 


New Y^k, 


7 per cent. 


Forfeit ofthe whole debt. 


New Jersey, 




Forfeit ofthe whole debt. 


Pennsylvania, 


G per <:ent. 


Forfeit ofthe whole debt. 


Delaware, 


(j per cent. 


Forfdt ofthe whole debt. 


Maryland, 


G per cent, a 


Usurious contracts sold. 


Virginia, 


G per cent. 


Forfeit of double the usury. 


N. Carolina, 




Forfeit <tf double the usury. 


S. Carolina, 


7 per Gont. 


Forfeit of interest and usury with eotls 


Georgia, 


8 per cent. 


Forfeit of three, ^es the usury. 


Alabama, 


8 per cent. 


Forfeit of interest and usury. 


Mississippi, 


8 per cent* 


Forfeit of usury anil costs. 


Louisiana, 


5 per cent. = 


XJsurioas contracts void. 


Tennessee, 


6 per cent. 


Usnrioui contracts void. 


Kentucky, 


e percent. 


Usury may be recoTercJ with costs. 


Ohio, 


6 per cent. 


Usurious contracts voitl. 


Inijiana, 


G per cent. 


Forf^t of double the excess. 


Illinois. 


& per cent, d 


Forfeit <rf three times the usury, and int. t\ue. 


Missouri, 


fi per cent, e 


Forfeit ofthe osury, ami the interest due. 


Michigan, 


7 per cent. 


Forfeit ofthe usury, and one fourth the deot 


Arkansas, 


G per cent./ 


Forfeit of usury. 


Florida, 


8 per cent. 


Forfeit of interest and nsnry. 


Wisconsin, 


7 per cent. ,5 


Forfeit of three Mates the usury. 




7 per cent. A 


Forfeit of three tinMs the usury. 


Texas, 


10 per cent. 


Usurious contracU vtwd. 


Dist.CiriiHnhiE( 


G per cent. 


Usurious contracts void. 



Obs. 1. On debts awl judgmenls in favcr of the Uiiiled Sta!ss, inteiesit N 
tomputed at 6 per cent. 

3. In Cattada and Nova S:oli/i, the iega! rate of interest is G per cent. In 
EJiglii'ut and France it is 5 per cent. ; in lidand G per rent. In Itoly, oboui 
Ihe comoMncenient of the 13th century, it varied from 20 to 30 per cent. 
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403. Es. I. Wliat is the interest of §30 for 1 year, at 6 
per cent. ? 

JinaJi/sjs. — We lia,ve seen that 6 per cent. Is Tu-g ; thit is, $S 
fi^r §100, 6 cents for 100 cents, &c. (Art. 388.) Since therefore 
the interest of Si (100 cents) for 1 j'ear is 6 cents, the interest of 
&30 for the siinie time must be 30 times as much ; and ^30 X .08 
= S1.80. Ans. 

Operation. We first multiply the principal by tha 

S30 Prin. given rate per cent, expressed in decimals, 

.06 Rate. as in percentage, and point off as many de- 

$1.80 Int. 1 yr. ciraals in the product as there are decimal 

places in both factors. 

Ex. 2. What is the interest of $140,25 for 1 year, 1 month, and 
10 days, at 7 per cent. 1 What is the amount '! 

Operation. 

$140.25 Prin. 1 month is V? of a year; there- 

.07 Rate. fore the interest for 1 month is Va 

12)69.8175 Int. 1 yr. of 1 year's interest. 10 days are ^ 

3) 8181 " 1 mo. of 1 month, consequently the interest 

2727 " 10 d. for 10 days, is i of 1 month's inter- 

SlO.0083 Interest. est. The amount is founJ by add- 

8140.25 Prin, added, ing the principal and interest to- 

$lol.l583 Amount, gether. 

AWe.— 1. In adding the principal and interest, care must bo token to add 

dallare (o dollars, cents to cents, &c. (Art. 374.) 

2, When the rate per cent is Ici than 10, a dpher must always be prefiied 
lo the figure dejioting it. (Art. 387. Obs. 1.) It ia hif,'hly important that the 
principal and the rate should both be ■mrilten conectty, in order lo prevent mis- 
takes in pointing oFT the product, 

E.X. 3. What is the interest of $250.80 for 4 years, at 5 per 
neat. 1 Wliat is the amount ? 

Solution. — $250,80 X.05=$l 2.54, the interest for 1 year. 

Kow S12.64X 4=^50.16, " " 4 years. 

And $250.80 +fe0.1fi=$300,96. the amount required. 
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4vO-£. From the foregoing illustrations and principles we de- 
duce the following general 

RULE FOR COMPUTING INTEREST. 

I. Fob one year. Multiply theprincipal hy the given rate, ana 
from the product point off as many figures for decimals, as there 
are decimal places in loth factors. (Art. 324.) 

II. For two or more ybahs. Multiply the interest of 1 year 
hy the given number of years. 

III. For MOBTH3. Take such a fractional part of 1 year's in- 
terest, as is denoted hy tJie given number of months. 

IV. For days. Take suck a fractional part of oiie month's in- 
terest, as is denoted by the given numler of days. 

T/ie amount is found hy adding the principal and interest together. 

Oes. 1. The reason of this rale is evident . from the conaiileration tlwt the 
given rale per cent, per aimum denotes Aundrejths. (Arts. 386, 398.) Nuw 
when the rate is G per cent, we multiply lij .06, when 7 pec cent, by ,07, fiw., 
and point off two figures in the product ; oonseqaentlj the result will be tho 
Bflme as to multiply by tStT' TuTTi ^- 

3. In cnlculnting interest, a month, whether it contains 30 or 3l days, or 
even but 28 or 39, as in the case of Pebcunry, is assimied to bi one iirel/l/t of a 
year. Therefore.forl monthmo take-j^of 1 year'slnterest; fbr 3 months, -J ; 
for 3 months, f ; for 4 months, ^ ; for 6 months, i; for 8 months, f , &c. 

Again, 30 days are commonly considered a month; consequently the interest 
for 1 day, or iny number of days under 30, is so many thirtieths of a montli's 
intewst. ;««. 303, Obs. 2.) Therefore, for 1 day we take -^^ of 1 month's 
interest ; tor 3 days, -^ ; for 3 days, -^^ ; for 5 days, -J- ; for 10 days, ^, &c. 

Tnis practice seems to have been originally adopted on account of its con- 
venience. Though not strictly accurate, it is sanctioned by general usage. 

3. Allowing 30 days to a month, and 13 months to a year, a year would con- 
lain only 360 days, wliich in point of fact Is -jj-j, oi -^ less than an ordinary 

To find the interest for any number of days with enlire oaMraaj, we most 
talte BO many SGSths of 1 year's interest, as U denoted by the given nnmbci 
of days ; or, find the interest for the days as above ; from this subtract i^ of 
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iteelf, anJ the remainder will be the ejapt interest. The laws of New York, 
RDii several other stales, require liiia Jeduction to bo maJe. 

In business, when Ibc mills in the result are 5, or over, it is cuiloaajj ta 
IcJd I to the cents; if under 6, to disregard tliem. 



1. What is the interest of $423 for I yr,, at 7 per cent. ? 

2. What is the interest of $240.31 for 3 yrs., at 6 per cent. ? 
8. What is the interest of $403.67 for 2 yrs., at 5 per cent. ? 

4. What is the interest of ?640 for 1 yr., at 8 per cent. '! 

5. What is the interest of $430.45 for 2 jrs., at 1 per cent. ? 

6. What is the interest of SI80.O6 for 4 yrs., at 6 per cent. ? 
1. What is the interest of §864.80 for 5 yrs„ at 4i per c«nt, ? 

8. What is the interest of $763 for 4 months, at 7 per cent. ? 

9. 'What is the interest of $940,20 for 6 mo., at < per cent. ? 

10. What is the interest of $243.10 for 5 mo., at 8 per cent. ? 

11. What is the interest of $195.82 for 7 too., at 6 per '^nt. ? 

12. What is the interest of $425.35 for 9 nio., at 6 per cent. ? 

13. At 7 per cent,, what is the int. of S738 for 1 yr, and 2 mo. ? 

14. At 6 per cent., what is the int. of $894 for 1 yr. and&mo.? 

15. At 7 per cent., what ia the amount of 1926 for 6 mo. ? 

16. At 7 per cent., what is the amt. of §648 for 2 mo. 15 d. ? 

17. At 6 per cent., what is the amt. of $1000 for 1 mo. 11 d. ? 

18. At 6 per cent., what is tlie amt. of $1565.45 for 3 mo. 7 

19. At 6 per cent,, what is the amt. of $872 for 4 mo. ? 

20. What is the int. of $681 for 10 days, at 6 per cent. ? 

21. What is tte int. of $483.26 for 15 d., at 7 percent? 

22. What ia the int. of $569.40 for 20 d., at 6 per cent, ? 

23. What is the amt. of $95 for 1 yr. and 6 mo., at 5 per cent. ? 

24. What is the amt. of $148 for 8 mo. 12 d., at 6 per cent. ? 

25. What is the amt, of S700 for 30 d., at 7 per cent. ? 

26. What is the int. of $340 for 60 d., at 5i per cent. ? 

27. What is the int. of $4685 for 90 d., at 6J per cent. ? 

28. What is the amt. of $3293 for 30 d., at 7 per cent. ? 

29. Wliat is the amt, of $5265 for 15 d,, at 6 per cent. 1 

80. What is the int, of $8310 for 10 d„ at 7 per cent. ? 

81. What is the int. of $50925 for 21 d., at 7 per cent. » 

82. What is the amt. of $66256 for 4 mo., at 7 per cent » 
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tSECT. XIL 

SECOND METHOD OP COMPUTING INTEREST. 

405t Tliere is another method of cimputiiig interest, whiefa 
!K veiy simple and convenient in its applitution, particularly whea 
ihe intCiest is rtM^uired for montlts and days, at 6 j^j' cent. 

4U6. We have seen that for 1 year, the interest of SI at 6 
\>'XC cent, ia C cents., or ^.06 ; (Art. 404 ;) therefore, 

Vi,t 1 moiitli, the iiWereiil of (fl ia i^ of G centa, which is $.005; 

'■ 3monthg, " ■■ ia -,2^, or -J of U cents, " " .0!; 

" 3inonth5, " " ia -2^, or ^^ of (i cenis, " " .015; 

" 4nionlH ■■ " is T^j, or.^officentB, '■■ " .02; 

" Suionth?, " " is -nf. ofOcents, " '■ .0-25; 

" Gmoiitha, " " is /j,oE.J^of6cenl3, " " .03; 

Hence, The interest of ^\ for 1 intmih, atQper-ecnt,, is 5 mills , 
for eve^-y 2 raonihs, it i» 1 cent ; and for arty number of months, 
it is ri Tnany cents, or hundredths of a dollar, as 2 is contained 
times ia the given number of months. 

407. Since the interest of §1 for 1 month {30 days) is 5 mills, 
»r S.005, (Art. 406,) 

For B clays (^ of 30 liays) Ihe interest of $1 ia | of 5 mills, or $.001 ; 

" 12 Jays (I of 30 Juys) " " is ^ of 5 mUla, or 

" 18 days (f of SO days) " " ia f of 5 mills, or 

" 3 days (fj of 30 days) " " is ^Ij of 5 miUs, or . 

That is, the mt( rest of C 1 for eivry 6 days, is 1 mill, or iS.OOl ; 
and for my number of days, it is aa many mills, or thousandtki 
of a dollai, as 6 is contained times in the given number of days, 

408. Hence, to find the interest of $1 for any mirabcr of 
dai/s, at ptr ctnt 

Divide t/ie gnen numbet of days by Q, and set the first quotient 
figure in t/tousandihi' place, when the days are 6, or more than 6 ; 
hut in ten thousandths' place, ulten tliey are less than 6. 

Oe9, For 60 days (3 mo.) the interest of S' is 1 cent; (Art. 40li;) when, 
thereliire, the number of days is CO or over, the Brst quotient ugure mu«l 
oacu[iy hundredlks' place. 
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Ex. I. What is the interest of §185 for 1 year, 6 months and 
18 days, at 6 per cent.? 

Analysis. — 'flie interest of SI for 1 year is Operation. 

6 cents ; for G months it ia 3 cents; and for §1S5 Prin. 

18 days it is 3 mills. (Aits. 406, 407.) Kow .093 Int. SI. 

.C6+.03+,003=S.093. Since therefore tbe 665 

intwest of SI for the given time is $.093, the ICGS 

interest of Sl85 must be 185 times as much. $17.;i05 Ana. 

't-00. From these principles we may derive a 

SECOND RULE FOR COMPUTING INTEREST. 

1, To compute the interest on any sum, at G per cent, 
Multiply t/ie pmwipal by ilie interest of $1 for tlw given time, 

at 8 per cent., and point off the product as in muUiplicaHoa of 
decimals. {Art. 324.) 

TI. To compute int. at any rate, greater or leas than 6 per cent. 

^rst find the interest on the given sum. at 3 per cent. ; then 
add to this interest, or subtract from it, such a fractional part of 
itself, as tJie required rale exceeds or falls short of 6 per cent. 

Tlte aiwiunt is fouitd by adding the principal and interest to- 
gether OS in the former metliod. (Art. 404.) 

Obb. 1. TheojHOJMii may also be fbun J liy multipljing the given prindpal by 
Che imunmt of one dollar for Ihe time. 

3. The Tcoion of the first part of ihis Tnle, is mnnifeat from the principle that 
the interest of 3 dollara for any given time anJ rate, mast be twice as much as 
the interest of I doilai for the same time and rate ; the mleieat of 50 dollars, 
60 times as mach as that of 1 dollar, &c, 

3. When the reqiiifed rate « 7 per cent., we first find the interest at G per cent., 
then add J- of it to iiaelf ; if 5 per cent., snhtraetf of it from iiself, &c,, for the 
obvious reason, that 7 per cent, is ante and I sixth, or f of li per cent. ; 5 
per cent, is only £■ of G per cent., &c. 

4. WhentheJecimaldenoling theint-ofSlforlhe days, is i'i"i/r,or isarepe- 
tiKijil in more accurate to retain the common fraction. (Art. 387. Obs.S.) 

2. What is the interest of 4746 for 4 months and 18 days, at 
§ per cent.? A>is. $17,158. 
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3. What is tLe interest of §240 for 6 montlis and 12 days, at 
5 per cent. ? 
Oreraiioa. 

$240 Prin. The interest of $1 for 6 mo. at 6 

.032 Int. of $f. per ct., is .03 ; for 12 d. it is .003 ; 

480 and .03 + .002=§.032. 

720 The required ra,te is 1 per cent. 

6)8'i'.680=lnt, atfiperct, aiore tlian 6 percent.; we there- 
1.280=^ of 6 per ct. fore find the interest at 6 per cent., 
Ans. $8,060 Int. at 7 per ct. and add i of it to itself. 

i. "What is the interest of $680 for 8 mo,, at 5 per cent. ? 

5. What is the interest of $213.08 for 1 mo., at G per cent, t 

6. "What is the interest of ^850 for 1 yr. 2 mo., at 7 per cent, ? 

7. What is the interest of $768 for 1 jt, 7 mo., at 8 per cent.? 

8. What is the interest of 6684 for 9 mo., at 6 per cent. 1 

9. At 7 per cent., what is the amount of $387 for 5 mo. ? 

10. At 4 per cent, what is tiie amt. of $1125 for 1 yr. 2 mo.? 

11. At 6 pel' cent,, what is the amt, of $1056 for 10 mo. 24 d.? 

12. At 6 per cent., wliat is the int. of S1340 for 1 mo. 15 d. ? 

13. At 6 per cent., what is the int. of $815 for 2 mo, 21 d. ? 

14. At 8 per cent., what is the amt, of 5961 for 4 mo. 10 d. ? 

15. What is the int. of 12345.10 for 6 mo,, at 7 per cent, ? 

16. What is the int, of f 1567,18 for 4 mo., at 7i per cent. ? 

17. What is the int, of $3500 for 11 mo., at 10 per cent. ? 

18. Wliat is the int, of ^80.875 for 2 yrs., at 12J per cent. ? 

19. Wliat is the int. of $113.61 for 5 yrs., at 15 per cent.? 

20. What is the int. of $1000 for 2 yrs., at 20 per cent, ? 

21. What is tlie int. of S1260.S4 for 10 yrs., at 13 per cent. ? 

22. At 16 per cent., what is the mt. of IS150 for 6 years. ? 

23. At 30 per cent,, what is the int, of 6300 for 1 year, ? 

24. What is the amt. of $12645 for 10 d., at 6 per cent.? 

25. What is the amt of $16285 for 24 d., at 7 per cent ? 

26. At 4f per cent., what is the int. of $10255 for 8 moDthn? 
B7, At 5\ per cent., what is the int. of $l737l for 3 montha 7 

28. What is the amt. of $1 for 100 yrs., at 7 per cent. ? 

29, What is the amt. of I cent for 100 yrs., at 6 per cent. ? 
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410. Since the interest of SI at 6 per cent, for 12 mo. is 6 
cents, (Art. 406,) for 6 mo. it must be 3 cents; for 3 mo., 1-^ cenfa ; 
for 2 mo., 1 cent ; for 1 mo, or 30 d. -J cent ; for 15 (I., ■}■ cent ; 
for 20 d. + cent, &c. Tliat is, tlie interest of SI at 6 per cent, 
is as many cents as are equal to half tlie given number of montlis. 

41 1. Hence, to compute interest at 6 per cent, by laoitlks. 
Multiply the principal 6y ?ialf llie number of months, and point 

of two more figures for decimah in the product than there are deci- 
mal plates in the multiplicand. 

Obs. I . When there are years and days, reduce the years to montha, and 
the days to a common fraction of s month. 

Or, divide the days by 3, and annei the quotient to the months considered 
as inndredlhs ; half oj the ivumbsr thus jirodaced v»U be the decinud •midtijiier, 

% The latter method is the same as dividing the days by G. and setting the 
first qnotient figure in thousandth,'! place; for, we divida the days by 3 end 3, 
and 3x2=C. (Arts. 407, 408.) 

30. Whatistheiat.of $460.384for8mos.aadl5d.,at6perct ? 

Operation. 

$400,384 We multiply by 4-}-, for, 8 montha+lS 

4^ days=8i months, and 8^-7-2=4-J-. And 

1811531! since there are three decimals in the mul- 

115096 tiplicand, we point off 5 in the product. 

$19.56632 Ans. 

31. "What is the interest of $T80 for 4 months, at 6 per cent. ? 

32. What is the interest of S140C for S mo., at 6 per cent. ? 

33. What is the interest of |109 for 2 mo., at 7 per cent. ? 

34. What is the interest of $119.45 for 8 mo., at 6 per cent. ? 

35. What is the interest of $618 for 1 yr. 3 mo., at 6 per cent.? 

36. What is the interest of $861 for 2 yrs. 6 mo., at 6 per cec'.. ? 

37. What is the interest of $936.40 for 3 yrs.. at G per cent. ? 
3S. Wliat is the interest of ^4526 for 6 mo. 2 d., at 6 per cent. ? 

39. What is the interest of $8246 for 10 mo,, at 7 per cent.? 

40. What is the interest of $31285 for 3 mo., at 5 per cent, ? 
■41. What is tke mterest of $17500 for 1 yr, 3 mo., at 7 per ct. ? 

42. What is the amount of $3236 for 8 mo. 15 d., at 6 per ct. ? 

43, What is the amount of 115876 for 5 mo. 18 d., at6 perct.? 
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412. We have seen that the interest of Si at 6 per cent, for 
any number of days is equal to as many mills, as is contained 
times in tlie given days. (Art. 407,) Hence, 

4:13. To compute interest at 6 per cent, hy days. 

Multiply the principal by one sixt/i of the givea number of days, 
nnd point off three Jtwre figures for decimals in the prodaet t/um 
there are decimal places in the prineipal. (Art. 411. Obs, 2.) 

Or, multiply the principal by the givea nunAer of days, divide 
the product by 6, and point off the quotient as above. 

Oca. The pnxluct ia in mills an<I parts of n mill. The object, therefore, of 
pointiiig oS three more places Tor rjedmals in the product ihau there are dedi 
Dials in the principal, u to reduce it to cloUara. (Art. 373.) 

44. What is the interest of $976.22 for 33 days, at G per cent. 1 
Solution. — J of 33 d.=5it; and $976.22X5^—5309.21 mills. 

Pointing off 3 more decimals, we Lave §5.36921. Ans. 

45. Wliat is the interest of ^536.30 for 24 days, at 6 per cent. % 

46. What is the interest of S7085 for 33 d„ at 6 per cent, ? 

47. What is the interest of S8126.21 for 8 d., at 6 per cent. ? 

48. What is the interest of S25681 for 93 d., at 6 per cent. ? 

49. What is the interest of §764.85 for 114 d., at 6 percent.? 

APPLICATIONS OP INTEREST, 

414. In. the appliaation of interest to business transactions 
the folloiving particulars deserve attention. 

1. A fTomissory note is a writing wliich contains a promise of the pajmeot 
of money or other property to another, at or before a time specified, in conaid- 
eintJOn of value received by the promiscr at mazier of tiie note. 

Unless a note contains tho words " value received," by some fliilhorifes it 
b deemed iiiAxdid ; consequently these words should always be Insertcil. 

2. The person who agns a note ia called the inajxr, drmoer, or giter of tho 
note. The person to wliom a note is made payable, is called the Jiaijcc; th« 
person who baa the legal poasesaion of a note, is called the kddcr of it, 

3. A note which is made payable "lo order," "or beai-er," is said to be ne^o- 
iidhk I that is, the hoi Jet may sell or transfer it to whom he pleasea, nnd it can 
be collected by any one who has lawful poaacssion of il. Notes without tliesa 
words are not negotiable, (Sec Nos. 1, 2.) 

4. If the holder of a negotiable nuie which ia made payable to order wishe* 
to sell or transfer it, the law requires him to endorse it, or write hi? name od 
the back of it. The person to whom it is transferred, or the holder of it, ii 
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then empowered to collect it of the drawer i if the drawer is unable, or refiiset 
lo pay it, then the endorser is reBponable for ita payment. (See No. 1,) 

5. When h note is made payable to the iearer, the holder Con sell or trans- 
fer it without endorsing it, or incurriug the liability lor ita payment. Bank 
notes or bills are of this doscripljon. (See No. S.J 

6. When a note is made payable to any patticulor person without the worils 
erder ci beai-er iii^iwt iiegatiaMei for, it cannot be collected or sued eicept in 
the name of tha person to whom it is made payable. (See No. 3.) 

7. A note should always speciiyths time atwhich it is to be paid; butifno 
time IS meutioned, the presumption is that it is intended to be paid on demand, 
and the giver mast pay it when demanded. 

8. According to custom and the statutes of most of the States, a note or 
draft is not presented for collection until Ui^ee days after the time specified Ibr 
its payment. These three days are called days of grace. Interest is therefore 
ffickoned for tkree days more than the jEna specified in the note. When the 
last day of grace eomes on Sunday, or a halion^d holiday, as the tth of Jtdy, 
&e., it ia customary fo pay a note on iJie daypierious. 

9. If a note is not paid at maiMrWy or tlw twis specified, it ia necessary for 
the holder to luilijy llm endorser of the ikct in a legal manner, ns soon as cir 
iMimstanoes will admit; otherwise the responsibili^? of the endoi-ser ceases. 

10. Notes do not draw interest unless they contain the words " with inlor. 
CEl." But if a note is not ptdd when it becomes due, it then draws legal in- 
lerest till paid, though no mention is made of interest. (Art. 400, Oba.) 

11. Notes which contiun the wonls " inilA i-nierest," though the rrde is not 
mentioned, are entitled to the legal rate eatabhsheJ by the State in which the 
note is made. In writing notes therefore it is unnecessary Xo spedly the rate, 
imless hy agreement it is to be less than the legal rate. 

12. When a nolo is made poyaUe on a given day, and in a specified article 
of merchaniHse, as grain, stock, &c., if the article specified is not tendered at 
the given lime and place, the holder can demand payment in money. Such 
notes, are iiol ■negoliaMe ; nor is the drawer entitled to the days of grace. 

13. When tino or more persons jointiy and severally ^ve their note, it may 
he collected of either of them. (See No. 4.) 

14. The sum for which a note is given, is called the friwJfai, oiface uflhe 
tuils ; and should always be written out in words. 

415t Wkea it is req^uired to compute the interest on a note, 
we must first find tlie time for wbicli the note has been on inter- 
i;st, by subtracting tlie earlier from tlie laler date ; (Art. 303 ;) 
tbon ciist the interest on the face of the note for the time, by 
either of the preceding methods. (Arts. 404, 400.) 

0B3. In determining the time, the Jay on winch a note is dated, and that 
on which it becomes due should not both be reckoned ; it i* cuBtomaTj to ex ■ 
tlude the former. 
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Ex. 1. What is the interest due on a note of ^025 from Feb. ad, 
J846, to June 20tli, 1847, at C per cent. ? 

Operation. $G25 Prin. 

Vis. ma. As. 

1S4Y " 6 " 30 
1846 " 2 " 2 



Compute the interest on the folioiviiig notes : 

^ (i^o. 1.) 

$450. New York, June Sd, 184T. 

2. Sixty days Eifter date, I promise to ptiy George Baiter, or 
order, Four Hundred and ilfty Dollars, with interest, value re 
ceived. Axexander Hamilton. 

, (N°- 2.) 

8030. BosTos, Aug. 5th, 1847. 

3. Thirty days after date, I promise to pay Messrs. Holmes & 
Homer, or bearer. Six Hundred and Thirty Dollars, with interest, 
value received. James Untjeewooii 

(No. 3.) 
{850. Philadelphia, Sept. 16th, 1847. 

4. Four months after date, I promise to pay Hora,ee WilliainB, 
Eght Hundred and Fifty Dollars, with interest, value received. 

(No. 4.) 

$1000. CisoiNNATi, Oct. 3d,"1847. 

5. For value reeeived, we jointly and severally promise to pay 
to the order of Wm. D, Moore & Co., One Thousand Dollars, in 
one year from date, with interest. Joseph Heset, 

Sandfobd Atwatkb, 

6. What is the interest on a note of ®634 from Jan. 1st, 1846 
to March 7th, 1847, at per cent. ? 
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T, Wliat is tlie interest on a note of §820 from April 161i, 
184G, to Jan, lOtli, 1847, at 6 per cent. ? 

8. Wliat is tte interest on a Eote of $615.44 from Oct. lat, 
1838, to June 13tb, 1840, at 4 per cent. ? 

9. WLat is the interest on a note of $1830.63 from Aug. 16th, 
1841, to June IDtli, 1842, at 1 per cent. ? 

10. What is the amount due on a note of $520 from Sept. 2d, 
1846, to Maroli 14tli, 1847, at 5 per cent. ? 

11. What is the amount due on a note of $25000 from Aug. 
17th, 1845, to Jan. 17th, 1846, at 7 per cent. ? 

12. What is the amount due on a note of $6200 from Feb. 3d, 
1846, to Jan. 9th, 1847, at C per cent. ? 

PARTIAL PAYMENTS. 

416* When partial pay-n nl a m d and endorsed upon 
Notes and Bonds, the rule foi mp t tl nterest adopted hy 
the Supreme Court of the Un t d S the following. 

I. " The rale for easthiff it t I n pa Hal payments have 
heen inade, is to apply the paj t n tl f st place, to the dia 
tikarge of the interest t/ien due 

n. " If tJie payment exceeds iJ ter t tk urplus goes towards 
discharging the principal, and 1 b qu nt nterest is to be eom- 
puted on the halance of principal etna nng du . 

III. "If the payment he I than th nterest, t}ie surplus of 
interest must not he taken to a g ent th principal; but interest 
continues on tlis former princpal unf I the period when She pay- 
ments, taken togetlier, exceed the nt t du aid then the surplus 
is to be applied towards discha gng th p neipal ; and interest is 
to he computed on the balance as aforesaid." 

iVote.— Ths above rule ia adopted by New York, IHaSiochuseUs, and most 
of the other States of the Union. It is given in the language of the distin- 
guished Chanrellor Kent.— Jtftjisom'j Ckanceri/ Reports, Vol. 1, p. 17. 

Qu«sT,— 416. Wbaiis ilie general iuei]iodofcastiii£iiileiB3lonN(rte«aoilBoii&,wl«« 
futitl paymejil li>Te been made 1 
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$965. New York, March 8th, 1843. 

13. For value received, I promise to pay George B. Granniaa, 
or order. Nine Hundred luid Sixty-five Dollars, on demand, with 
interest at 1 per cent. IIekry Buown. 

The following payments were endorsed on tliis note ; 
Sept. 8Lh, 1843, received §75.30. 
June 18th, 1844, received S20.38. 
March 24th, 1845, received $80. 
What was duo on taking up the note, Feb. 9th, 1846 ? 
O^ration. 

Piincipal, 

Interest to first payment, Sept. 8th. {C months,) 
Amount due on note Sept. 8th, 
1st payment, (to be deducted from amount,) 
Balance due after 1st pay't., Sept. 8th, 1843, 
Interest on Balance to 2d pay't., June ) g., , 

18th, (!Jmo. lOd.,) S 

2d pay't,, (being less than int. then due,) 20.3. 
Surplus int. unpaid Juno 18th, 1844, 
Int. continued on Bal. from June 18th, ) 

to March 24th, 1845, (9 mo. 6 d„) \ 
Amount due March 24th, 1845, 
8d pay't., (being greater than tlie int. nc 

is to be deducted from the amount, 
Balance due March 24th, 1845, 
Int. on Bal, to Feb. 9th, (10 mo. 15 d.,) 
Bal. due on taking up the note, Feb, 9tb, 1846, 

g'650. Boston, Jan. 1st, 1842. 

IJ. )'or value received, I promise to pay John Lincoln, or 
order. Six Hundred and Fifty Dollars on demand, with interest 
at 6 per cent. Geouoe Lewis. 

Endorsed, Aug. 13th, 1842, $100. 
Endorsed, Aprd 13th, 1843, $120. 
What was due on the note, Jan, 20th, 1844 ? 



$29,898 





S1002.932 


due,) j 




) 


80.00 




$922,932 




6C.529 


L846, 


3)979.401 



6y Google 



Aiw. 417.'} mi-EriEST. S63 

fe2450. PniLADELPinA, April 10th, 1844. 

15. Four months after date, I promise to pay James Bachanan, 
or oi-der. Two Thousand Four Hundred and Sixty Dollars, with in- 
terest, at 6 per cent., value received. 

George Williams. 

Endorsed, Aug. 20t]i, 1845, $840. 
Dec. 26th, 1845, $400. 
May 2d, 1846, $1000. 
How much was due Aug. 20th, 1846 ? 

$5000, New Orleans, May 1st, 1845. 

16. Six months after date, I promise to pay John Fairfield, or 
order, Five Thousand Dollars, with interest at 5 per cent., value 
received. William Adams. 

Endorsed, Oct. 1st, 1845, Si700. 
Feb. 7th, 1846, $45. 
Si;pt. ISth, IS46, $480. 
What was the balance due Jan. lat, 1847 ? 

CONNECTICUT IlULr. 
417. r. " CompuW the inlerest on the principal to the time of the first paj 
ment; tfthat beone year or more from the time the interest commenced, adJ 
It W the principal, and deduct the payment from the sum total. If there be 
after paytnenlB maiie, compute the interest on the balance due ta the noit pay- 
ment, and then deduct the payment as above; and in like manner, ftom one 
payment to another, till all the payments are absorbed ; provided the time be- 
tween one payment and another be one year or more." 

II. " If any payments be made before one year's interest has accraed, (hen 
mmpule the interest on the principal sum ciue on the obligiilion, for one year, 
ndd it to the principal, and compute the interest on the sam paid, from the 
time it was paid up to the end of the year ; add it to the sum pidd, and deduct 
that BUm from the principal and interest added as above." 

III. " If a year extends beyond the time of payment, then find the amonnt 
of the principal lemaining nnpaid up to the time of settlement, liliewise tlie 
amount of the endorsements from tlie time Ihcy were paid lo tlie lime of settle- 
ment, and deduct the sum of these several amounts ftom the aoiount of tlie 
priiidpal," 

" If any payments be made of a less eum than the interest arisen at the time 
ef lucb payment, no interest is to be computed^ but only on the principal aoni 
ibr anj period. "—A'trit/'s Rcpvrti. 



6y Google 



264 APPLICATIONS OF [Sect. XIL 

THIRD RDLE. 

AIS. f^rsl find iA^ amimni of tAe given j/yincipal /<»■ ilie lukok time I tlun 
find l&e ammmt of eoci, papnint frtrm, the liine it was siidorsed to Ike iiiat of 
seMtemtni. FinsHy, syMracl the asunint of the seneral paijments from (A* 
artuintti of ife prindpal, and iAs retiuiinder will be ths sum, due. 

Note.— li will hB an excellent eretciaa for the pupil to cast the interegt OB 
the preceding notes hy each of the above rules. 

<tl9t To compute Interest on Sterlinff Money. 

17. What ia tlie interest of £241, 10s. 6d, for 1 year, at 6 pet 
cent.? 

Operation. 

£241.525 Prill. We first reduce the 10s. 6d. to the 

.06 Rate- decimal of a pound, (Art. 348,) then 

£14.49150 Int. 1 yr. multiply the principal by the rate, 

2Gs.=£l. and point off the product as in Art, 

8. 9.83000 404. The 14 on the left of the deci- 

I2d.=ls, mal point, denotes pounds; the fig. 

A. S.96000 ures on the right are decimals of a 

4f.=ld. pound, and roust be reduced to shil- 

far. 3.84000 Un^, pence, and farthings. (Art. 348.) 

Ans. £14, 9s. 9|d. Hence, 

41 9> a. To compute the interest on pounds, shillings, pence, 
and farthings. 

Seduce the given shillings, pence, and farthings to the decimal 
of a pound ; (Art. 346 ;) then, find the interest as on dollars and 
cmls ; finally, reduce the decimal figures in the censwer to shillings, 
pence, and farthings. (Art. 348.) 

18. What is the amount of £156, ISs. for 1 year and 4 months, 
at 6 per cent, ? Ans. £167, 4a. 

19. What is the int. of £275, 12a. ed. for 1 yr., at 7 per cent. T 

20. What is the int. of £89, 7s. fi-Jd. for 2 yrs., at 5 per cent ? 

21. What is the int. of £500 for 6 mo., at 5 per cent, ? 

23. What is the amt. of £1825, 10s. for 8 rao-, at 6 per cent t 
23. What is the amt. of £2000 for 10 yrs., at i^- ^r cent. ? 
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Arts. 418-421.] ixtehest. 366 

PROBLEMS IN INTEREST. 
4!20> It will he observed, that ttere are /our purts or terrm 
connected with each of the jireceding operations, viz: the princi- 
pal, the rate per cent., ike time, and the interest, or ilie amount. 
These parts or terms Lave such a relation to each other, that if 
any three of them are given, the other may be found. The ques- 
tions, therefore, which may arise in interest, are numerous ; but 
they m.iy be reduced to a few ijeneral principles, or Problems. 

Ods. a number or quantity is said to be given, when ita value is staled, m 
may be eaaily inferred from the conditions of the question under consideration. 
Thus, wheD the principal and interest are Jcnown, (he amemd ras-j be said tii 
be ^ven, because it is merely the sum, of the principal and interest. So, if tho 
principal and the amount are known, the i-nieresl may be said to be giiien, be- 
'auae it is the Jifereace between the amount and the principal. 

PROBLEM I . 

4!31> To fuid the jnieuest, llie principal, rate jier cent., and 
the time being 'jiven. 

This problem embraces all the preceding examples pertaioinif 
to Interest, and lias already been illustrated. 

PROBLEM II. 

To find the rate per cekt., tite principal, the interest, and the 
time being given. 

Ex. I. A man borrowed $80 for 5 years, and paid J36 for the 
use of it : what was the rate per cent, ? 

Analysis. — The interest of $80 at 1 per cent, for 1 year is 80 
cents ; {Art. 404 ;) consequently for 5 years it is 6 times as much, 
and $.80 X 5=$4. Now since S4 is 1 per cent, on the principal for 
the given time, $33 must be ^^ of 1 per cent., which is equal to 
9 per cent (Art. 19S.) 

Or, we may reason thus ; Since $4 is 1 per cent, on the princi- 
pal for the given time, $36 must be as many per ci.nt. as %i i» 
tontained times in $36 ; and $3'!^$4=9. Ans. 9 per cent. 
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260 APrLicATioNs OF [Sect. XII. 

Proof. — $8OX-O0=S7.2O, tlie interest of $80 for I year at 
9 per cent., and $7.20X5=^36.00, the interest for 5 years, which 
is equal to the sum paid. Hence, 

422. To find the rate per cent, when the principal, interest 
and time are given. 

Divide iim given interest by the interest of the principal at I 
per cent, for the given time, and the quotient will be the req'u.irect 
per cent. 

Or, find tJte interest of the principal at 1 per cent, for the 
given time ; then make tlie interest tlius found the denominator and 
the given interest t/ie num&'ator of <t common, fraction ; reduce this 
fraction to a lekole or mixed number, and tlte result mil be the per 
cent, required. (Art. 196.) 

2. If I loan S500 for 2 years, and receive $50 interest, what is 
the rate per cent. ? Ans. 5 per cent. 

3, A man borrowed $520 for 8 months, and paid $24.80 for 
the use of it : what per cent, interest did he pay '! 

i. At what per cent, interest must S2350 be loaned, to gain 
m in 4 months ? 

5. At what per cent, interest must $1925 be loaned, to gain 
Slo4in 1 year? 

6. A man has §12000 from which he receives $900 interest 
annually : what per cent, is that ? 

7. A man deposited $2600 in a savings bank, and received $143 
interest annually : what per cent, was that ? 

8. A man invested #4500 in tlie Bank of New York, and re- 
ceived a semi-annual dividend of $157.50 ; what per cent, was the 
dividend ? 

9. A man paid $16250 for a house, and rented it for |975 a 
year : what per cent, did it pay 1 

10. A hotel which cost $250000, was rented for $12500 a year: 
what per cent, did it pay on the cost ? 

11. A capitaJist invested $500000 in manufacturing, and re- 
ceived a semi-annual dividend of $12500 ; what per cent, was hii 
dividend ? 

(haw.- ■<W, WluD (b* fAatipt,!, laltrex tnd dnwui flrsB, how Ii Ibenta p*r cL fBOBilt 
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AiTB. 422,493.J ikterest. S6? 

PROBLEM III. 

To find the PRINCIPAL, the interest, the rate per cent., and tht 
time being givm,. 

13. What sum must be put at interest, at 6 per ceat., to gain 
$75 in 2 years ? 

Analysis. — The interest of $1 for 2 years at 6 per cent,, (the 
given lime and rate,) is 12 cents. Now 12 cents interest is -^ 
of its principal §1 ; consequently, S75, the given interest, must he 
tVV of t^« principal required. The question therefore resolves 
itself into this : ^75 is VA of what number of dollars ? If S75 is 
i^j-, tJt is 1^ of ^75, which is §6-}- ; and -lH=S6i X 100, which 
is $626, the principal required. 

Or, w-e may reason thus ; Since 12 cents is the interest of 1 
-kllar for the given time and rate, 75 dollars must be the interest 
of as many dollars for the same time and rate, as 12 cents is con- 
teined times in 75 dollars. And $75-^.12=625, Ans. ?625. 

Proof.— ^25X.06=|37.50, the interest for 1 year at the 
given per cent., and ^7.50X2— $75, the given interest. Hence, 

433. To find the pincipal, when the interest, rate per cent., 
Aud time are given. 

Divide ilie given interest by the interest of §1 for the given 
time )xud rate, expressed in decimals ; and ike quotient vnll be tht 
principal required. 

Or, majte the interest of f I fbr the given time and rate, (jfe nurner- 
atpr, and 100 the denominatof of a common fraction ; then divide 
the given interest hy this fraeHan, and the quotient mil be the prin- 
cipal required. (Art. 234.) 

13. Wliat sum must be put at 7 per cent, interest, to gain $63 
in 6 months ? 

14. What sum must be put at 5 per cent, interest, to gain $90 
in 4 months? 

15. What sum must he invested in 6 per cent, stock, to gain 
$300 in 6 months ? 

Qd»t. — 139. WImb ih* Intenii, nia par cent, ud tlB» m ^na, bow U Utt [alBcl 



6y Google 



aC8 rtCFLICATIONS OF j&BCT. AIJ 

IB. What aom must be invested in 7 per cent, stock, to gai« 
$560 in one year? 

17. A man founded a profeasorship with a salary of $1000 a 
year: what aum must be invested at 7 per cent, to produce it? 

18. What sum must be put at 6 per cent, iaterest to pay a 
salarj' of S1200 a year ? 

19. What sum muat he invested in 5 per cent, stock to make b 
semi-aimual dividend of $750 ? 

20. A man bequeathed his ivife ^1250 a year : what sum must 
be invested at 6 per cent, interest to pay it "? 

PROBLEM IV. 
To find the time, the principal, ike interest, and ttie rate pet 
cent, being given. 

21. A man loaned $200 at 6 per cent., and recei\'ed %i2 inter- 
est ; how long was it loaned ? 

Analym. — The interest of $200 at B per cent, for 1 year is $12, 
(Art. 404.) Now, since $12 interest requires the principal 1 year 
at the given per cent., %i-i interest will require the same princi- 
pal ^ of 1 year, which is equal to 8^ years. (Art. 196.) 

Or, we may reason thus ; If %\2 interest requires the use of the 
given principal 1 year, $43 interest will require the same prin- 
cipal as many years as $12 is cont^ned times in $42, And 
<I42^$12=3.5. Ans. 3.5 years. Hence, 

424> To find the iirne, when the principal, interest, and rate 
per cent, are given. 

Divide the given interest hy the interest of the principal at thi 
given rate for 1 year, and the quotient will he the time required. 

Or, make the given interest the numerator, and the interest of tht 
principal for 1 ytar at the given rate the denominator of a common 
fraction ; reduce iMs fraction to a whole or mixed number, and it 
will be the time required. 

Oes. If the quotient contains a decimnl of a year, it should be reduced ta 
months and days. (Art, 348.) 

(bund % Oit. Wiixa Uw qnolient conlaint t, deumsL of a ;e&r. what ihoulil !» tlDne wllU It 1 
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Art. 424.J ixtlkkst. 208 

22. A man loaned STes.uO, at 6 per cent., and received 1183.^3 
interest : how long was it loaned ? 

23. In -what time will ^850 gain $20. 7o, at 1 per cent, pel 

24. A inau received Sl38.'75 for the use of ^1820, which 
was 6 per cent, interest for the time : what was the time ? 

25. In what time will S6280 gain §471, at 5 per cent, interest ? 

26. How long will it take $100, at 5 per cent., to gain §100 
interest; that is, to douhle itself? 

Operation. The interest of SlOO for 1 year, at 5 per cent,, 

S5 )$I0O iK Si5. (Art. 404.) 

20 Alts. 20 years. 
Psoop.— 8100X .05 X 20=$I00, the given principal. (Art. 404.) 



n what time any given principal will daitile ilsclf «j 
from 1 ta'iOper cent. Simple Inkresi. 



«•"""■ 


YBors. 


PMoen.. 


Years. 


Percent. 


Years. 


parcel,!. 


Year,. 




100 


G 


IGf 


11 


9t^ 


113 


H 


2 


50 


1 


14f 


12 


8i 


17 


E+f 


3 


;iH 


6 


12^ 


13 


1-^ 


18 


5i 


4 


25 





Hi 


14 


H 


19 


5-(V 


5 


20 ■ 


10 


10 


15 


6f 


20 





27. How long will it take $365 to double itself, at 6 per cent ? 

28. How long will it take $1181 to double itself, at 7 percent.? 

29. In what rime will $2365.24 double itself at 7 per cent. ? 

30. In what time will |5640 double itself, at 10 per cent. ? 

31. How long will it take SlOOOO to gain $5000, at 6 per cent, 
interest ? 

32. A man hired $15000, at 7 per cent., and retained it till the 
principal and interest amounted to J2fi000 : how long did he 
Uaye it ? 

S3. A man loaned bis clerk $25000 to go into business, and 
Bgreed to let him have it, at 5 per ct., till it amounted to $80000 : 
hflw long did be have it ? 
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[Sect. XII. 



COMPOUND INTEREST. 



425> Compound Interest is the interest arising not only froni 
the principaJ, but also from the interest ilself, after it becomei 

en called tiUerest upoit interest. When inter 
it is called Simple Inleresl. 

Ex. 1. What is the compound interest of $842 for 4 years, al 
8 per cent. ? 

Operation. 
S842.00 Pi-incipal. 
S842X.00= 50.52 Int. for 1st year. 
892.52 Amt. for 1 year. 
$S92.b2X-06= 53.55 Int. for 2d year. 

948.07 Amt. for 3 years. 

$946.07X.06= 56.78 Int. for 3d year. 

1002.83 Amt. for 3 years. 

Stl002.83X.06= GCU7 Int. for 4th year. 

ioea.OO Amt. for 4 years. 

842.00 PriQ. deducted. 

Alts. §221.00 Compound int. for 4 yeara. 

436* Hence, to calculate compound interest. 

Cast tice interest on the given principal for 1 year, or tkespedjied 
time, and add it to the principal ; then east t/ie interest on thit 
amount for the next year, or specified time, and add it to theprin- 
dpal (M before. Proceed in this manner with each successive year 
of iite p-oposed lime. Finally, svbtract the given principal from 
the last amount, and the remainder will be tlie compound interest. 

2. What is the compound interest of ^600 for 5 years, at 7 pel 
cent.? Ans. §241.53. 

3. What is the compound int. of $1260 for 5 yrs., at 7per cent. I 

4. What is the amount of $1535 for 6 yrs., at 6 per cent, com- 
pound interest ? 

5. What is the amount of |4000 for 2 yrs., at 7 per cent., paya* 
ble semi-annually ? 
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Abts. 435,436.] INTEREST. 

TABLE, 
SWtfMung Uie amowni of ffil, or £1, ai 3, 4, 5, 6, ani 1 pet ce 
iiileresi, for any camber of years, from 1 to 40. 



1.194,052 
1.229,874 
1.966,770 



1.050,000 

1.103,500 

1.157,635 

1.215,606 

1.276,2i 

1.340.096 

1.407,100 

1.477,455 

1.551,328 



]. 060,000 
1.123,600 
1.191,016 
1.362,477 
1.338,226 



1.702,433 
1.753,506 
1.806,111 
1.860,295 
1.916,103 
1.973,587 
2.032,794 
2.093,773 



1.539,451 
1.601,032 
1.665,074 
1.731,676 
1.800.944 
1.872,981 
1.947,900 
2.025,817 
2.106,849 
2.191,123 
2.278,768 
2.369,919 
2.464,716 
2.563,304 
2.665,836 
2.772,470 



1.710,3; 

1.795,856 

1.885,649 



2.500,080 
2.575,083 
2.652,335 
2.731,905 
2.813,862 
3.898,278 
2.985,297 
3.074,763 
3.167,027 



3.243,31 

3.373,133 

3.508.059 

3.648,381 

3.794.316 

3.946,[ 



3.182,875 
2.392,018 
2.406,619 
2.626,950 
2.653,296 
2.785.963 
2.925,261 
3.071,594 
3.225.100 
3.386,365 
3.555,673 
3.733,456 
3.920,129 
4.ini36 
4.32i,942 
4.538,039 
4.764,941 
5.003,189 
5.253,348 
5.516.015 
5.791,816 
31,407 
6.385,477 
6,704,751 



2.396,558 
2.540,353 
2.692,773 
2.854,339 
S.035,600 
3.207,135 



3.399,564 

3.603,537 

3.819,750 

4.048.935 

4.291.871 

4.549,383 

4.899,346 

5.111,687 

5.4ie,3i 

5,743,491 

6.088,101 



7.686, 

8.147,952 

8.636,087 

9.154,252 

9.703,507 

10.285,72 
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S72 DISCOUNT. [SEcr. XII, 

4!27> To calculate compound interest fay the preceding table, 

I'ind tlie amount of %\ or £1 for the ffivm number i\f years Jj 

the table, muUiply it by the given principal, and the product tuiU 

be the amount required. Subtract the principal from the ainouni 

thus found, and tlie remainder will be tlie compound interest. 

6. What is the compound interest of $500 for 15 years, at 9 
per cent. ? What is the amount ? 
Operation. 
S2.396558 Amt. of §1 for IS yrs. hy Table. 
500 The given principal. 



$1108.279000 Amt. required. 
$500 Principal to be subtracted. 

$698,279 Interest required. 

7. What is the amount of $900 for 10 yrs., at T per ot. ? 

8. Wliat is the amount of $1000 for 9 yrs., at 5 per ct. 1 

fl. What is the compoundint.of Sl460for 12yrs.,at 4 peret.? 

10. What is the compoundint.of S2500for 15yi-s.,at Operct? 

11. What is the amount of §5000 for 20 yrs., at per ct. 1 

12. What is the amount of SlOOOO for 40 yrs., at 1 per ct. ' 

DISCOUNT. 

438. DiscoiJi."T is the ahatcment or deditctton made for the 
payment of money before it is due. For example, if I owe a man 
$100, payable la one year without interest, the present worth of 
the note is less than *I00 ; for, if SlOO were put at interest for 
1 year, at 6 per cent., it woull amount to §106 ; at 1 per cent., 
to $107, &c. In eonsideration, therefore, of the present payment 
of the note, justice requires that he should make some abatement 
from it. This abatement is called Discount. 

4:S9> Tlie present worth of a debt payable at some future tima 
■witiiout interest, is that sum which, being put at legal interest, 
will amount to the debt, at the time it becomes due. 
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ASTS. 427-430. ) 

Ex, 1. What is the present worth of $756, payable in 1 year 
Bad 4 inoiitbs, without interest, when money is worth 6 per cent. 
per annum? 

Aimli/sis. — ^The amount, we have seen, is the sum of the prin- 
eipal and interest. (Art. 399.) Now the amount of ^1 for 1 year 
and 4 months, at 6 per cent., is $1.08 ; (Art, 404 ;) that is, the 
amount is -HfJ of the principal $1. The question then resolves 
itself into this : $750 is +U of what principal ? If $756 is +3f 
of a certain sum, -rij is tU of ^'SS ; now |756-rl08=l7, and 
■V3S=S7 X 100, which is $700. 

Or, we may reason thus: Since Sl.06 (amount) reqinres $1 
piincipal for the given time, $756 (amount) will require as many 
dollars as $1.08 is contained times in $753 ; and $756-r$1.08= 
S700, the same as befor«. 

Pitoop. — §700x.08=§56, interest for 1 year and 4 months ; and 
$700-i-56=$756, the sum whose present worth is required. Hence. 

430. To find the preient vx^tli of any sum, payable at a future 
time without interest. 

JV«( _find (he amount of Si for the time, at the given rate, as 
in simple interest ; tlien divide Uie given sum hg this amount, and 
(he quotient will he tlie present worth. (Art. 404.) 

Tlie present worlfi subtracted from the debt, mil give the true 
discount. 

Ob3. This proM«8 ia often ctaased among thn Problems of IntereBt, in wMci 
ihe amount, (which answers lo the given sum or ileU,) the rate per cent., aoi] 
Ihe time are given, to find the prtMcipaJ, which answers to liiepreseni icorth. 

2. What is the present worth of ^424.83, payable in 4 months, 
when money is worth 6 per centu 1 What is the discount ? 

Soitifion.— §424.83 ^$1.02 =$41 6.50, Present wortL 
And S424.83— $41 6.50= $8.33, Discount. 

3. What is the present worth of #1000, payable in 1 year, 
when the rate of interest is 1 per cent ? 

4. What is the pre-sent worth of $1645, payable in 1 year and 
B months, when the rate of interest is 7 per cent. ? 

Udut.— 430. How do you find the imseal iroub oTa debtl How tiod the dUcmMn 
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174 BANK DISCOUNT. [Sect. Xli. 

6. What is tlie discount on a note for $2300, payable in fl 
months, when the rate of interest is 8 per cent. 1 

6. What is. the discount, at 6 per cent., on $4260, payable in 
4 months ? 

I. What is the present worth of a note for $4800, due io 3 
months, when the rate of interest is 6 per cent. ? 

8. Wliat is the present worth of a draft ioe $6240, payable ia 
1 TQonth, when the rate of interest is 6 per cent, ? 

9. A man sold his farm for $3915, payable in 2^ years: what 
is the present worth rf the debt, at S per cent, discount ? 

10. What is the present worth of a draft of ^JOOOO, payable at 
80 days sight, when interest is 6 per cent, per annum ? 

II. What is the difference between tbe discount of S8000 foi 
1 year, and the interest of S8000 for 1 year, at 7 per cent. ? 

B.iNK DISCOUKT. 

431> A Bem.k, in commerce, is an institution established for 
the safe keeping and issue of mwiey, for discounting notes, deal- 
ing in eschaage, &c. 

Obs. I, There are Oirse kioil^ of banka, t'a: bsnks of depesii, disamitt, and 

A ianl: of dcpssil xEcenes mooey to keep, subject to the orckr of titi de> 
poBlor. This was the priniBry object of these inslitulioBa, 

A bimk ef discmml is one which loans raonej, or dieccnnts notes, ch^Di^ 
and biQa of exchange. 

A hmik of circttitUinn isauea hUh, or imUs of its own, which are redeem- 
>ble in apede, at its plnca of basincss, ehcI thos become a circulating meiJiuin 
Of eichangc. Banks of this country generally peiform the three-fotd office of 
depoat, Jiscount, anJ drculafion. 

3, Tlie flfiiurs of a bank ore managed bf a board of direc/ors, cliosen annn- 
•llybjtho stockholders. {Art.392, Obs.) The directors appoint a piraiitejit and 
Sashier, who sign the \»Ss. and traasnct the ordinary bosiness of the bant, 

A teller is a cleik in a bank, who receives and pays the money on checks. 

A c/ieck is an order fw money, drawn on a banker, or the cii^iier, by a de 
pofritoi, payable to the bearer. 

3. Banks origraEted in Italy, The first one was established in Veniee, u 
1171, caUcd the Bank of Venice, 

ftc«»T.— »3I, WhallialHutl 0*3. Of how lUBny klnfe ara banta 1 
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Arts. 431-433.] hank discount 275 

433> It is cvistomary for Banks, in discounting a note or 
draft, to deduct in advance tlie kffal inUrest on tlie given sum 
from the time it is discounted to the time it becomes due. Hence, 

Bank discount is tlie same as simple interest paid in advance. 
triius, the bank discount on a note of $106, payable iu 1 yeai-, at S 
per cent., is $6.36, wliile the Irue discount is but S6. {Art. 430.) 

Obs. 1. The difference between baiil; disco%nt and triie discimnt, is the inter- 
est of the (rue discount fbr the ^ven time. On email sume for a short period 
this difference ta trifling, Init wlien the sum is large, and the time for which it 
Is discounted is iong, the difference is worthy of notice. 

S. Taking legal interest in advance, acconling (o the general rule of law, la 
listirij. An eieeptJon is generally allDwed, however, in favor of notes, drafts, 
&c., vrhtcli are payable in less than a year. 

The Safely Fund Banks of the State of New York, though the legal rale 
of inloreat is 7 per cent., are not allowed by their charters to take over 6 per 
cent, discount in advance on notes and drafts which mattire within S3 Java 
from the time tiiey are discounteil." 

Banks charge interest for the three days grace. 

CASE I. 

12. What is the bank discount on a note for $850.20 fore 
months, at 6 per cent. ? What is the present worth of the note ? 
Operation. 
$850.20 Principal. 

.03 OS Int. SI for 6 mo. 3 ds. grace. 
4251 00 
25 6060 



$25,0311 00 Bank discount. 
And S850.20 — ?25.03=$824.27, Present worth. Hence, 

433> To find the bank discount on a note or draft. 

Cant Ote interest on tlie face of the note or draft for three dayt 
nmv than the specified time, and the result mil be the discount. 

The discount subtracted from the face of the note, will give the 
present teorth or proceeds of a note discounted at a hank. 

QircaT.— »2. Hmv du iHiDkj nsually rechon discounll Whnt Ihen is bank dlscMmlt 
Obs. Whfit is tile dlirerence ijelween ttsnii discounl and {me disconnll is tiiia difltorenM 
ironh DollcingT How is mhtug tutereBL \a advance eeneraliy regarded in lav I Whit 
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870 BAMK D[scouNT. [Sect. SII, 

A'ofe. — Interest should be tomputed for the three days grace in each of liw 
iillawing examples 

14, Wliat \% the bank discount on a note for $465, payable in 
6 months, at 6 per cent "* 

15. What IS the bant discount on a note for $912, payable in 
4 months, at 5 per cent "■ 

10. 'What IS the bank discount on a not« for $1492, payable in 
3 months, at 7 per cent ' 

17. What IS the bank discount on a draft of S628, payable at 
60 days sight, at 5 per cent. ? 

18. What is the present worth of $21-35, payable iu 8 months, 
at 7 per cent. ? 

19. What is the present worth of a note for $2790, payable in 
1 month, discounted at 6 per cent, at a bank? 

20. What is the bank discount, at 6i per eent., on a draft of 
§1747, payable at 90 days sight? 

21. What is the bank discount, at 4^ per cent., on a draft of 
$3143, payable in 4 months? 

22. Wliat is the bank discount oa S5126.63, payable in 30 days, 
at 8 per cent. ? 

23. What is the bank discount on §3841.27, payable in 60 days, 
at 6i- per cent. ? 

24. What is the present worth of a note for 86V21, payable in 
10 months, discounted at 6 per cent, at a bank? 

25. What is the present worth of a note for $1500, payable ir. 
12 days, at 7 per cent, discount ? 

26. Wliat is the bank discount on §10000, payable in 45 days, 
at C per cent. ? 

27. What is the bank discount on S25260, payable in 00 days, 
at 7 per cent. 1 

28. What is the difference between the true discount and bsujk 
discount on $5000 for 10 years, at 6 per cent. ? 

CASE II. 

29. A man wishes to make a note payable in I year, at 6 
per cent., the present worth of which, if discounted at a bank, 
shall be jast $300 : for what sum must the note be made ? 
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Art. 434.] bakk mscount. 271' 

Ariali/sis.-'-T!lK present worth of $1, payable in 1 jBar, at 6 
per cent, discount, is 100 cts. — 6 cts.=9i eta. ; that is, the present 
worth is -^^ of tlie principal or sum discounted. Tlie questi<Mi 
then resolves itself into this: $200 (present worth) is -^ of 
what sum? Now, if $200 is tVj of a certMn sum, -rb" is -sii 
of S200; and $200-;- 94=$2. 12 766, and igg=5;2.127ti6X100, 
which is §212.766. Am. 

Or, we may reason, thus ; Snce 94 cents present worth requires 
$1, (100 cents) principal, or sum to be discounted for the givea 
time, $200 present worth will require as many dollars, as 94 cents 
is contained times in $200; and i!200-^*.94=$2 12.766. 

PnooF.— $2I2.7e6x.0C=gl2.765!), the bank discount for 1 
year ; and 8212.766 — 112.7659=$200, the given sum. Hence, 

434< To find what sum, payable in a specified time, wDI 
produce a given amount, when discounted at a bank, at a givea 
per cent. 

Divide t/ie given amount to he raised by ike present worth of $1, 
for tlie time, at the given rate of hank disconnt, and the quotient 
mil he the sum required to he discounted. 

30. How lai^o must I make a note payable in G months, to raise 
$400, when discounted at "J per cent, hank discount? 

3 1 . Wliat sum payable in 4 months must be disc^'unted at ft 
tank, at S per cent., to produce S950? 

32. "VATiat sum payable in 60 days, will produce $1236, if dis- 
counted at a bank, at 8 per cent. ? 

33. For what sum must a note be drawn, payable in 34 daya, 
Ihe avails of which, at 6 per cent., hank discount, will he $2500 ? 

34. For what sum must a note be drawn, payable in 00 days, 
80 that the avails, at 7 per cent, bank discount, shall be $3755 ? 

35. A nan bought a farm for $4268 cash; how large a note, 
payable in i months, must he take to a bank to raise the money at 
a per cent, discount? 

IliiiBT.— 431. Hnw fliid what sum, pnjable in a |iven time, will p^Ol^JC« a ^veu UDODU 
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278 jssuKAN-CE. {"SncT. Xli 

36. A inaQ wishes to obtain §63240 from a bank at 6 per cent, 
diseoimt: bow large must he make bis note, payable in 1 montt 
and 15 days? 

81. What sum payable in 8 months, if diseounted at a bant, al 
B per cent., -will pi'oduce $10000 ? 

38. 'What sum payable in 4 months, will produce §50000, i: 
discouBted at 7 per cent, at a bank ? 

39. A man received $4C350 as the avmls of a note, payable in 
60 days, discounted at a bajik at 5 per cent. : what was the face 
of the note ? 

40. A merchant wished to pay a debt of §8246 at a bank, by 
getting a note payable in 30 days discmmted, at 8 per cent. ; how 
large nmst he make the note ? 

INSURANCE. 

435. Inscranc^ is security against loss or damage of prop- 
erty by fire, storms at sea, and other casualties. This security 
is usually effected by contract with Insurance Companies, who, 
for a stipulated sum, agree to restore to the owners the amount 
insured on their houses, ships, and other property, if destroyed 
or injured during the specified time of insurance. 

Obs. 1. Insurance on ships aaA other property at sea is aometiines «ff€cl«d 
by contract with jnJisiJuata. It is then called oiii-door insnramx, 

2. The insurers, whether aa incorporaled company or imlitiJuals, are oOea 
termed Undermrilers. 

436. The virittea rnstrumerd or contract is called the Policy. 
The smn paid for insurance is called the Premium. 

The premium pmd is a certain •per cent, on the amount of prop- 
erty insured for I year, or during a voyage at sea, or other sj)e 
cified time of risk. 

Obs. i. Rales of inBUTance on dwelling-houses anil fmTiiture, stores noij 
gojds, shops, manufactories, &c., vary from ^ to 3 per cent, per annum on 
the Eum insured, according to the e3i|>oaure of the property nnd the difficulty 
of iQon'ng the goods in case of casually. It is a rule with most InsurancB 

QDHT.--430. Whilislnsmancet Ots. When insuraiiM IseBecied wiihindividuil. 
irhal 1> il mlled 1 What are Itie ln>ui*n somelimes calleil ! «6. What ii moanl by Iht 
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Arts. 435-437.] insukanci;. 279 

CompanieB not to insure more than (1110 thirds of (he value of a bajldin^, 01 
goods on land, 

3. Coasting vessels are commonly insured by the season or year. In time 
of peace, the rate varies from i to 7^ per cent, per anmim; in time of war it is 
ranch higher. Whale ships are generally inaured for the voyage, at e rats 
varying from 5 lo 8 per cenL on the sum inBurciJ, 

3. When Ihe general average of loss is /ejs than 5 per cent., the underwriters 
are not liable for its payment. 

CASE I, 

437* To compute Insurance for 1 year, or a specified time, 

Multiplff the sum insured hy the given, rate per cent., as in inter* 
est. (Art. 404.) 

Ebc. 1. A man effected an insurance on Lis house for $500, at 
1^ per cent, per anuum : how mucli premium did he pay ? 

Solution. — S1500X.0I25 (the rate)=$18.75. Ans. 

2. What is tlie premium for insuring a store to the amount of 
$2760, at f per cent, ? 

3. What premium must I pay for insuring a quantity of goods, 
■worth 16280, from New York to Liverpool, at 1=^ per cent. ? 

4. What is the annual premium for insuring a stocli of goods, 
ifortli $10200, at f per cent. ? 

5. What is the annual premium for insuring a coasting vessel, 
worth $1600, at Si per cent. ? 

6. A bookseller shipped a quantity of books, valued at $4700, 
from Boston to New Orleans, at \\ per cent, insurance r what 
amount of premium did he pay ? 

7. A merchant shipped a cargo of flour, worth $45000, from 
New York to Livei-pool, at 2 per cent. : how much premium did 
he pay 1 

8. What is the insurance on a cai^o of teas, wcrth S-75000, 
from Canton to Philadelphia, at 2^ per cent. ? 

9. What is the annual insurance on a factory, worth $65000, 
lit f per cent. 1 

10. A powder mill was insured for $1945, at 12i per cent.: 
what was the annual premium ? 

amir.— 437. How lilniunace computed for I yeatoraiptcUWitiM! 
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2S0 iNSDUANCE, [Sect XII 

11. A ship embarking on an exploring expedition, was insured 
for $45360, at '6-^ per cent, per annum : what did the inauronoa 
amount to in 5 years '? 

12, A policy of insurance for $45000 was obtained on a whale 
ship, at 7-^ per cent, for the voyage : what was the amount paitl 
for u 



CASE II. 

13. If a man pays $16 annually for insuring $800 on his shop, 
what per cent, does he pay? 

Analysis. — If $800, the amount insured, costs $16 premium, 
$1 willcost-si^of $16 ; and 516-=-800=.02 ; ivhich is 2 per cent. 
Proof, — $800X.02=$16, the premium paid. Hence, 

43 8* To find the rate per cent, when the sum insured and the 
annual premium are given. 

Divide the given premium Jiy tJie sum insured, and the quotient 
will be the rate per cent, required. 

Note. — This case ie similar in prindple to Problem II. in Inlerral. 

14. If a man pays $60 annually for insuring $2400 on hia 
house, what per cent, does it cost him ? 

15. A merchant pays $200 per annum for insuring $8000 on liis 
goods: what per cent, does he pay? 

16. A grocer pmd $122. SO premium on a cargo of flour, 
worth $12250, from Charleston to Portland : what per cent, did 
he pay ? 

17. An importer paid $350 insurance on a quantity of cloths, 
wcrtli §28000, from Havre to New York : what per cent, did he 
pay? 

CASE III. 

18. A man pays $45 annually for insuring his library, which is 
3 per cent, on the amount of his policy : what is the sum insured ! 

Analysis. — Since 3 cents will insure $1 at the given rate, for a 
year, $45 will insure as many dollars as 3 cents are contained 
limes in $45; and $45-^.03=$I600. Ans. 

Proof. — $1500X-03=$4S, the given premium. Hence, 
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AttTS. 438, 439.] INSURANCE. 281 

439*. To finit the sum insured when the premium and the 
rate per cent, are given, 

3ivide the given premium hy ilie rate per cent., expressed in deci- 
Ktils, and the quotient mil be llie sum insured. 

Note. — This case is eiinilar in principle to Problem III. in Interest. 

19. An importer paid $650 premium on goods from Hamburgh 
h) New York, which was IJ- per cent, on tlie amount insured : 
how much did he insure ? 

20. A merchant paid $1640 premium on goods from Philadel- 
phia to Constantinople, which was 2^ per cent, on the worth of 
the goods insured : how much did he insure ? 

21. A premium of $487.50 was p*id on a cargo of cotton from 
New Orleans to Liverpool, which was -J per cent, on its value : 
w]mt amount was insured on the cargo ? 

22. When the rale of insurance is 1^ per cent., what sum can 
you get insured for $860 premium? 

23. At % per cent, per annum, what amount can a man get in- 
sured on his house and furniture for $20,50 per annum ? 

CASE IV. 

To find what sum must be insured on any given property, so 
that, if destroyed, its value and the premium may both be recov- 

24. If a man owns a vessel worth S1920, what sum must he get 
insured on it, at 4 per cent., so that if wrecked, he may recover 
both the value of the vessel and the premium ? 

Analysis. — It is plain, when the rate of insurance is 4 per cent, 
on a poUcy of §1, or 100 cents, the owner would receive but 00 
cents towards his loss ; for, he has paid 4 cents for insurance. 
Since therefore the recovery of 96 cents requires ^] to be insured, 
tlie recovery of $1920 will require as many dollars to be insured 
as 96 cents ia contained times m $1920; and $1920-e-.96= 
^2000. Aim. 

Proof. — $2000X-04=$aO, the premium paid, and $2000— 
J80=s$1920, the value of the vessel. 
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283 1:12-= t^MHAwcE. [Sect. XII. 

4:40> Hence, to find wliat sum. must bo insured on a given 
amount of property, so that if destroyed, both the value of thfl 
property and the premium may be wcovered. 

Subiraet Ike rate per cent, froni %\, then divide the value of ike 
propertif insured by the rem,ainder, and tii£ quotient will be the r«B» 
to be insured. 

33, Wliat sum must be insured on property wortli $8240, hi 
li per cent., so that the owner may suffer no loss if the property 
IS destroyed ? 

20. What sum must be insured on ^134G0, at 3 per cent., in 
order to cover both the premium and property insured ? 

27. If I send au adventure to the Sandwich Islands worth 
$25000, what sum must I get insured, at 7^ per cent., that I may 
sustain no loss in case of a total wreck ? 

LIFE INSURANCE. 

4:41. A Life Insurance is a contract for the payment of a 
certain sura of money on the death of an individual, in considera- 
tion of a stipulated sum paid down, or, more commonly, of an 
annual premium., to be continued during the life of the assured. 

The average diiratlon of hunaan life is often called the Expecta- 
tion, of JAfe* This is different in different countries, but it may bo 
determined with great accuracy in any given country, by calcula- 
tiouE founded on the register of births and deaths in that country. 

Ods. At birth, the expectation of lift, ncconling lo the Carlisle Table, in 
SaTi y. ; at 5, it is 51.36 y. ; at 10, it is 48.83 y. ; at 15, it is 45 y. ; at 30, it 
is4t.4tty.; at 35, it is 37.86 y.; at 30, it is 34.34 y. ; at 35, it is 31 y.; at 40, 
h is 37.61 y.; at 45, it is 24.46 y.; at 50, it is 21,11 y.; at 55, it is 17.58 v. ; 
«l CO, it is 14.34 y.; at 65, it is 11.79 y,; at70.iti39.13 y.; at75,itis7.01 y.j 
at 80, it is 5.51 y. ] at 85, it is 4.13 y.; at 90, it is 3.38 y. ; at 100, itis2.39 y. 

44:2. TJie premium paid for life insurance, like that for other 
insurance, is calculated at a certain per cent, on the amount in- 
sured. The per cent, varies according to the age and employmenl 
of the assured, and the time embraced in the policy. 



QB..T.-M1- WhM L» Lift Insurants 1 What . 
tm. Bqw Is Life Insurance cakulal^d ? 

• 8« Beglsteis oTLonion, Bni«»ii 


Is meant by lheej|«cBli<.iii.f lift 
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Aets, 440-443.] PEOFiT and loss. 283 

Obs. I. At the age of 21 years, the per cenL on a policy foe life is from 1 flj 
Ut 3-i per cent, per annum on Ihc aum insured ; for 7 years, it is from i^ la 
H per cent, per unnu m j for 5 year, from -j^ to If per cent. 

At 30, on a policy for life, it is from S^ to 2,^ per cent, per annum ; lot 
1 years, from Ij''^- to I-,^ per cent. ; for 1 year, from l-pg to l-^ per cent. 

At 40, on H policy for life, it is from S^^ to 3-;^ per cent. ; for 7 years, from 
I ft to aft- per cent, ; for 1 year, from 1,2 lo ^^ per cent. 

A'. 60, on a policy for life, it is from 4^ to 4-^ per cent. ; for 1 years, from 
^h to 3^ per cent, ; for 1 year, from 1-^ to 3^^ per cent. 

At fiO, oir a policy for life, it is from tj^^ to 7 per cent, ; fur 7 years, from 
4-i^p to 5 per cent, ; for 1 year, from 3^- (o 4^ per cent, 

28. A young man, at the age of 21 years, effected an insurance 
for $1500 for life, at 2-iV per cent, ; wliat was tlie annual premium? 

Ang. $31.50. 

29. A man, at the age of 30, effected a life insurance for S2700, 
for 7 years, at l-ft per cent. : what was the annual premium ? 

30. At 60 years of age, a man effected a life insurance for 1 year 
for $5750, at 6^ per cent, : how much premium did he pay 1 

31. At 40 years of age, a man effected an insurance for ^10000 
for life, at 3^- per cent, per annum ; he lived till he was 75 years 
oM : which was the larger, the sum paid for insurance, or the siun 
insuri>d ? 

PROFIT AND LOSS. 

443> Profit and Loss in commerce, signify the sura gained 
or lost in ordinary business transactions. They are rectoned at 
a certain per cent, on the purchase price, or sum paid for the arti- 
clss imder consideration. 



To find iko amount of profit or loss, tJie purchase price and 
taU per cent, heing giveji. 

Ex. 1, A grocer bought a lot of flour for S84, and sold it for 
T per cent, profit : how much did he make by his bargain ? 
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Analysis. — Since he gained 7 per cent, ou the cost of the flour, 
he must have gained -rf^ of $84. Now rU- of $84 is -jVo-, and 
t^Tf js 7 times as much, which is -fS-g-^So.SS. Ans. 

Or thus : If $1 (1 00 cents) gain 1 cents, $84 will gain 84 times 
as much; and $84X.0'!=$5.88, the same as beftre. Hence, 

444* To find the amount of profit or loss, ■when tlie purchasa 
price aud rate per cent, are given. 

Multiply the purc/iase price by the given per cent, ai in pereertt- 
nge ; and the product mil he the amount gained or lost by ills trans- 
action. (Art. 368.) 

Obs. In order to obtain tlie ertiwt profit ani! loss in mercantile operatioDB, it 
is manifeat that the interest on (he cost or purchase price of tiie goods, iluring 
the time they have heen on hand, also (or the time before payment ia received 
shoold be taken into consiJeraUon. 

2. If I buy a piece of broadcloth for $120, and after keeping it 
6 months, sell it at 8 per cent, advance on 6 months credit, how 
much shall I gain if I pay 7 per cent, for the money invested ? 

Ans. $1.20, 

3. If I buy a farm for S1740, and sell it 8 per cent, less than 
cost, how much do I lose? Ans. $139.20. 

4. If yon buy a house for S2180, and sell it at 10 per cent, 
advance, how much ■will you gain by your bargain ? 

5. A merchant bought goods amounting to ^3400, and retried 
them at 20 per cent, profit: how much did he make? 

6. A grocer bought a lot of flour for §0285, and sold it 15 per 
cent, less than cost : what was his loss ? 

7. A speculator bought a quantity of cotton for $24860, and 
sold, it at 5it per cent, advance: how much did he make by the 
operation ? 

8. A man bought a block of stores for S58246, and sold thena 
atllSpercent. advance; how much did he gain! 

9. A man bought wild land amounting to $125000, and afttr 
keeping it 10 years, sold it at 50 per cent, advance : allowina 
money to be worth 6 per cent., did he make or lose by the Oix-.- 
ation ; and how much ? 
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To find how an article must be sold to gain or lose a specified 
per cent., the cost being given. 

10. A man bought a building lot for $625, and afterwards wild 
it so as to gain 10 per cent. : how much did he sell it for ? 

Operation,, Since he gained 10 per cent., it ia 

$625 purchase price. obvious he sold it for the purchase 

.10 per cent, profit price together with 10 per ceni. of 

S02.5O profit. that price. We therefore find 10 

$687.50 selling price. per cent, on the cost, and add it to 

itself. (Art. 388.) 

1 1. A man bought a small lioiise for S840, and aftenrards sold 
it so as to lose 10 per cent, : how much did he get for it ? 

§840 purchase price. Having found tlic sum lost, {Art. 

.10 per cent. loss. 388,) subtract it from the cost, and 

S8+.00 sum lost. the remainder is obriouslj' the sell- 

$750.00 selling price. ing price. Hence, 

445> To find how any article must he sold, in order to gain 
or lose a given rate per cent, when the cost is given. 

First find the amount of profit or loss on the purchase price at 
the given rate, as in. the last Case ; then the arnount thus found 
added to, or subtracted from, the purchase price, as the case may be, 
mil give the selling price repaired. 

12. A grocer bought a quantity of cheese for $130.67: for 
how much must he sell it, to gain 20 per cent. ? 

13. Bought- a stock of goods for $3460 : for how much must 
they be sold, to gain 22^ per cent. ? 

14. Bought a quantity of flour for §5245 : for how much must 
[t be sold, to gain 13 per cent. 1 

15. Bought 2500 bales of cotton for $30575, which were sold 
Rt a loss of 3^ per cent. : what did they fetch ? 

QoisT. — M5, Whal Is IhE melhod of findlrg how any mlcle niitst be mid. In oidei (o 
Ikln Of lD3e n.B^ven per ceni.1 44f:. How is Ihe rale psi CBnl. or profit or iDii found, when 
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CASE III. 

To find the rate per cent, of profit or loss, the cost and adl- 
in^ jirice heing given. 

10. If a merchant buys a quantity of butter for $i5, and selli 
it for $90, what per cent, profit will he malse? 

AiMlyais. — Subtracting the cost from the selling price, showE 
tliat he gained $15. Now 15 dollars are -ff of 75 dollars ; there- 
fore he gained -ff of his outlay, or the purchase price of the goods. 
And +f reduced to a decimal, ts equal to 20 hundredths, or 20 per 
cent. (Art.S87. Obs. 3.) 

Or, we may reason thus : If S75 (outlay) gain 15 dollars, $1 
will gain y-5 of $15. And $15-^75=.20, the same as before. 

446. Hence, to find the rate per cent, of profit or loss, when 
the east and selling prices are given. 

First find the amou'nt gained or lost by subtraction ; then make 
Ifie gain or loss the numerator and the pure/mse price the denomina- 
tor of a comMon, fraction ; reduce tlas fraction to a decimal, and 
the result ■will be tlie per cent, required. (Art, 337.) 

Or, simply annex ciphers to tJte profit or loss, and divide it by 
the cost ; the gxiotient wilt be tlie per cent. 

Obs. 1. ka per cent, aijpiifies tendrciiifc, the /rst dec dedmal figures whicli 
occupy the place of hundredths, ara properly the per cent. ; the other Jecimala 
are parts of 1 per cent. After obtaining two dedmal figiirea, liieie is some- 
Eimes an advantage in placing the remainiter over iJse divisor, and annexing 
it til the decimals dius obtained. (Art, 367. Obs. 3.) 

2. It should be reraembereJ that the percentage which is gained or hst, ii 
always calculated on the pwrduise price, or the swm, paid for the arlicie, Mid 
not on the xUhig price, ai sv,m received, as it is oflen supposed, 

1 7. Bought a quantity of cotton at 6-J- cents per yard, and sold 
it at 8 cents : what per cent, was the profit ? 

18. Bought a quantity of calico, at ] 2 cents per yard, and sold 
it at I2-J- cents ; what per cent, was the profit ? 

19. Bought a lot of com, at 45 cents per bushel, imd sold it at 
38 cents ; what per cent, was the loss ? 
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20. A grocer bought a pipe of wine for $252, and retailed it 
tt 12i cents per gill : what per cent, did he make ? 

21. A man bouglit a house for $4325, and sold it for $5216: 
nhat per cent, did he make ? 

22. A speculator invested $75000 in stocks, which he sold for 
^77225 : what per cent, did he make by the operation ? 



To find the cost, the sellmg price and per cent, gained or lost 
heing given. 

23. A man sold a lot of salt for 8360, which was 20 per cent, 
more than cost : what did he pay for the salt ? 

Analyxis.—'Shii cost Is -Hg of itself, and the gain is -ftV of the 
cost. (Art. 3B6.) Now -HS+iW^-HS ; hence, the selling price 
is -tfj- of the cost. The question then is this ; S360 is +fS of 
what sum ? If 8360 is -JU of a certain sum, -rJir of that sum is 
1^ of $360. Now |360-M20=S3, and +M=$3X10U, which 
is S300. Ans. 

Or, if we divide §360, the selling price, by the fraction -Hi. 
the quotient $300, will he the cost. {Art. 234.) 

Proof.— S300X. 20=8160.00 the gain; (Art. 388;) 
and $300+$60=$360, the selling price. 

24, A miller sold a lot of flour for §170, which was 15 per 
cent, less than cost; how much did the flour cost him? 

jinatysis.— Reasoning as before, the cost is \^ of itself, and 
the loss is -[^ of the cost. Now -Kg -^o<, =-N"i'< consequently 
the selling price is -i% of the cost. The question therefore is 
this I ^170 is -^ of what sum ? If $170 is iVir of a certiiin sum, 
-fU is -is of $170. Now $170-^85=$2, and ■HIS=S2Xl00, 
which is $200. Ans. 

Or, thus : Since he lost 15 per cent., he realized only 85 cents 
on $1 outlay. Therefore, if 85 cents, selling price, requires $1 
outlay; $170, selling price, will require as many dollars outlay aa 
Bd cents are contained times in $170; and $l'70-i-.85=$2O0. 

Proof. — $200X.15=$30.00, the loss ; (Art. 388;) 
and $200— $30=$170, the selling price. Hence, 
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447 • To find the cost when the selling price and the per cent, 
■laiiiM or loat are given. 

Divide the selling price by $1, increased or diminished In/ the per 
•cnt, ffained or lost, as the case jncty be, and the quotient uiiU be tht 
rost required. 

Or, make the ffiven per cent, added to or subtracted from 100, aa 
l&e case may be, tlie rmmerator, and 100 the denominator of a com- 
mon fraction; then divide the selling price by this fraction, aiui 
the quotient will be the cost. 

0B3. It is not unftequently suppoaed (hat if we find the perceDtage on 
(he selling price at the given rate, and add the percentage thus found Xo, or 
subtract it from, the selling price, oa Uie case may be, the sum or reaiaincier 
will be the cost. This is a mistake, and leads to serious errors in the result 
It will eaaly be aToided by remembering, that the basis on which proJU anil 
Uiss are calculated, is always the pierchase price or sjim paid for the articles 
under consideration. (Art. 446. Obs. 3.) 

25. A grocer sold a' quantity of cheese for $530, which was 15 
per cent, more than costi what w;ia the coat? 

26. A man sold a carriage for §175, which was la per cent, 
less than cost : what was the cost ? 

27. A man sold a farm for $2360, which was 10 per cent. less 
than coat: what did he give for it? 

28. An importer sold a library for ^3078, which was 12^ per 
cent, advance on the cost ; how much did it cost him ? 

■29. A merchant sold a cai^o of croclieiy for $1 2000, wKch waa 
8 per cent, less than cost : what was the cost ? 

SO. A commission merchant sold a lot of cloths for §7265, which 
was 15 per cent, more than cost; how much did they cost? 

31. A builder sold a house for $17450, which was 2 per cent, 
less than cost : what was the cost ? 

32. A broker sold stocks to the amount of §45000, which wai 
5^ per cent, advance ; what was the cost ? 

33. A manufacturer sold a quantity of carpeting for $63240, 
which waa 50 per cent, more than the cost of the materials ; what 
did the materials cost ? 

Quest.— 447. How is Iha eosl Cimnd, when Ihs sellinB pTice and Ihe ra» per CMt. 
■alned Qrlost, am given? Oig. What mlBtaJw is nqnatiiDea madem findinf Ib« «aitf 
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448. Duties, in commerce, signify a sum of money required 
by Government to be paid on imparled goods. 

Obb. 1. In every port of entry in the Uoiteil Slates, the GoTemment hasan 
CHlablishoient, called a Ciislmii House, at which the duties on all fnreign goodi 
entered at tliat port, are to be paid. 

2, The persons appointed to inspect the cnrgoesofveasels engaged in foreign 
eomaierce, to esanune the invoices of goods, collect the duties, &c., arc called 
'utlimt hrase fj^ars. 

449. Duties are of two kinds, specytc and arfiio?oj-ewi. A spe- 
cific duty is a certain sum imposed on a ton, liundred weight, 
liogshead, gallon, square yard, foot, &c., without regard to the 
value of the article. 

Ad valorem duties are those which are imposed on goods, at a 
certain per cent, on their value OT purchase price. 

Sole. — The term ad Talorem ia a Latin phrase, signifying according U>, SM 
vpon the value. 

450. Before specific duties are imposed, it is customary to 
make certain deductions ca,lled tare, draft or tret, leohage, &c. 

Tare is an allowance of a certain number of pounds made for 
the box, cask, &c., which contains the article under consideration, 

Draft or Tret is an aHowance of a certain per cent, (usually 4 
per cent.) on the weight of goods for waste, or refuse matter. 

Leakage is an allowance of a certain per cent, (usually 2 per 
cent.) for the waste of liquors contained in casks, &o. 

Oea, 1, All duties, both spedfio and ad vaJorem, are regulated by the Gor- 
emment, and have been ilifTerent at different times anj in different coanlries. 

3. The allowances or liecluctions for draft, tare, leakage. Sic, are different on 
diflerent articles, and are alsn regulated by law. 

3. In baying and selling groceries in large quantities, allowsnoes are some- 
timei Inide for draft, tare, leakage, &c,, Hmilar \a those in reckoning ilutiea. 

QDtvrr-448, What »re Amies In comnierca? «4». Of tiaw msi.y kinits sre theyl 



6y Google 



200 ccTirs. [Sect. XII 

Case I. — Calculation of Specific Duties. 

Ex. 1. "What is the specific duty on IS hlids. of molasses,, al 
10 cents per gallon, allowing 2 per cent, for leakage 1 

Aivilysis. — Since there are 63 gallons in. one hhd., in 16 hhds, 
there ai-e 15 times as many, and 63 gals. X 15 = 945 gals. But 2 per 
tent, of 945 gals, is equal to 945 X. 02, or 18.9 gals.; (Art. 388;) 
and 945 gals. — 18.9 gals.=92a.l gals., tlie ttet gallons. Now if 
the duty on 1 gallon is 10 cents, on 926,1 gals.it is 926.1X.I0=: 
$92.61, tjie duty required. Hence, 

451. To find the S2)ecific duty on any given merchandise. 

jFirst deduct the legal draft, tare, leakage, &c., from the given 
quantity of goods ; then multiply the remaindeT hy the given duty 
per gallon, pound, yard, &e., and tlte product will be the duty re- 
quired. 

2. If the specific duty on tea is 12 cents a pound, bow much 
will it be on 30 cliests, each weighing 115 lbs., allowing 12 lbs, 
per chest for draft ? 

3. At 4 cents a pound, what is the specific duty on ICO drumg 
of figs, weighing 28 lbs. apiece, allowing 2^ lbs. a drum for tare? 

4. At 15 cents a pound, what is the specific duty on 63 cheste of 
opium, each weighing 150 lbs,, allowing 10 lbs. per chest for draft? 

5. At Bi cents a pound, what is the specific duty on 250 bags 
of coffee, weighing 65 lbs. apiece, allowing 4 per cent, for tret ? 

6. What is the specific duty, at 6 cents a pound, on 1 73 kegs of 
tobacco, each weighing 1 25 lbs,, allowing 6 lbs. per keg for tare '! 

1. At 6i cents a pound, what is the specific duty on 430 boxes 
of paints, weighing 175 lbs, a box, reckoniug the tare at 15 lbs. 
per bos 1 

8. At 8 cents per gallon, what is the specific dutyuin 140 bar. 
of olive oil, allowing 2 per cent, for leakage ? 

0. At 22 cents per gallon, what is the specific duty on 50 hhds 
of wine, allowing 2 per cent, for leakage? 

10. At "i cents per pound, what is the duty on 345 sacks of 
tilmonds, weighing 75 lbs. apiece, allowing 3 per cent, for tare? 

Qeiit. — ISl. Howu* itKtite ialita celcuUtMt 
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Case II. — Cakulatwn of Ad Valorem Duties. 

452> When duties are imposed upon the actual cost of mer- 
thandise, there are of course no deductions to be made ; conse- 
quently we have only to find the legal per cent, oa the amount of 
the given invoice, or cost of the goods, and it wiil be the duty 
required. 

Ex. 11. What is the ad valorem duly, at 26 per cent., on « 
case of bombazines, invoiced at 5>460 ? 

Solv.tion. — $450X.25=$112,50, the ad viilorera duty. Henct^ 

453* To find tbe ad valorem duty on any given merchandise. 
Multiply ike amount of the given invoice hy ike hgal per cent., 
and th^ product mil be the duty required. ("Art. 324.) 

Oas. 1. An invoice ia a nritlen stal;eni.!Dt of merchandisE, with tlie v&bie ei 
plic«8ofthe articles annexed. 

3. The law requires that the invoice shall be verified by l!ic owner, or ona 
of the owners of the goods, certifying that the invoice anneied contains a true 
and faUhfiU Bcara,'ai of O^ acVoal costs thereof and of all charges thereon, am! 
noodiei different discount, bounty, or drawback, but such as has been actually 
allowed on the same ; which oath shall be administered by a consul, or com- 
mercial agent of the United States, or by some public officer duly authorized 
to 'administer oaths vn the country where the goods were purchased, and tha 
same Bhall be duly certifi&J by the said consul, &«. Fraud on the part of the 
owners, or the consul, &«., who administers the oath, is visited with a heaiy 
penalty. — Laws of the Unittd Slides. 

12. What is the ad valorem duty, at 20 per cent., or 
of broadcloths which cost $1240 in Manchester t 

13. What is the ad valorem duty, at 34 per cent., oi 
of dlks, which cost $2110 in Italy? 

14. Wliat is the duty, at 25 per cent., on a quantity of indigo, 
the ipvoice of which is $1368 ? 

15. What is the duty on a hale of Irish linens, which cost 
$3187, at 33 per cent.? 

IG, At 25 per cent., what is tlie duty on an invoice of hosiery, 
amounting to $2863? 
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n. At 33i per cent., wtat is tlie duty on an invoice of mousse- 
hne de laines, amounting to 83690? 

18. At 35 per cent., what is the duty on an invoice of matches. 
aiuounting to $45385 ? 

19. What is the duty, at 20 per cent., 3n an invoice of boota 
and shoes, amounting to S63212 1 

20. What is tlie duty, at 15 per cent., on a quantity of ready- 
made dothing, worth §18714? 

21. What is the duty on $37241 worth of spices, at 30 per ct. ^ 

22. What is the duty on S46210 worth of liquor, at 37i pe» 
cent.? 

33. At 22 per cent., what is the duty on S71085 worth of 
erookery? 

ASSESSMENT OP TAXES. 

45 4> A Tax is a sum of money assessed on individuals foi 
the support of Government, Corporations, Pfirishes, Districts, &a, 
I'axes Jevied by the Government, are assessed either on the person 
or property/ of the citizens. When assessed on the person, they 
are called poll taxes, and are usually a specific gum. Those as- 
sessed oa the properly are usually apportioned at a certain per 
cent, on the amount of real estate and personal property of each 
citizen or tauible individual. 

Osa. Property is divided into two kinds, vji ; real csla/e and personal prop- 
er^. The fenaer denotes poaBeBsions tliat are fixed ; as houses, lands, &c. 
The hLller comprehends tdl other pmpertj ; eis money, skiclts, notes, mortgag*^ 
■Mps, furniture, cania^s, cattle, tools, &c. 

455. When a tas of any given amount is to he assessed, the 
first thing to be done is to obtain an inventory of the amount of 
taxahk property, both personal and real, in the State, County, 
Corporation, or District, by which the tas is to be paid ; also tha 
amount of property of every citizen who is to be tased, togethei' 
with the number of Polls. 
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Oes. I. By the iminiiiT of potts is meant the number of taxailc biiiiviiiKnii, 
which usually includes every naUm oT Juduralized freeman over (he age of 21 
anil under 70 years. In Massa husetta poll taxea a e assessed upon evoiy 
male inhabitant of the sta e betw n the ages of 16 and TO yeaiE, whether a 

9. When any port or the whu of a x s ass ssed upon the polls, each 
utizen is taxed a, sjiecific a w hou a J h amount of' progeny hs 

Ex. 1. The tax assessed Ij t certiin to-vn s $990; its prop- 
ei-iy, both personal and reil s valued a %l% 00, and it contains 
800 polls, which are assessed 50 cents ap ece What per cent, is 
the tax ; that is, how much s tbp Itx on a dolltr ; and how much 
is a man's tax who pavs fo ^ poll ind vho e property is valued 



Solution. — Since 1 poll pA s 60 cents polls must pay 300 
times 50 cents, whicl s *160 Nov $090 — Sl60=5i840, the 
sum to be assessed on the propeiy &ov f 428000 is to pay 
$840, $1 must pay ts^-i of $h40 and SS40~S28000=|;.03, 
or 3 per cent. Finally, the tax on $1500, the amount of the 
man's property, at 3 percent., is ll500X.OS=g46 ; and $45 + 
$1,50 (3 polis)=$46.50, tte man's fas. Hence, 

456. To assess a State, County, or other tax. 

I. First find the amount of tax on all the polls, if any, at the 
given, rate, and suhtraet this awmfrmn the whole tax to he assessed. 
Then dividing the remainder hy the whole amount of taxahU jirap- 
erty in the State, County, dke., the quotient mil he the per cent, or 
tax on one dollar. 

II. Multiply the amount of each man's prc^ierty ly tlie tax on 
one dollar, and the product mil be the tax on his 2>roperty. 

III. Add each man's poll tax to the tax Itepays on his properly, 
and the amount will be his whole tax. 

PaooF. — When a tax bill is made out, add together the taxes 
of all the individuals in the town., district, &c., and if the amount 
U equal to the whole lax usscsed, the worh is riffht. 
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2. A certain corporation is taxed §537.50 ; the whole property 
of the corporation is ralued at $35000, and tliere are 50 potli 
which are assessed 25 cents apiece. What per cent, is the tax; 
and how mucli is a man's tax, who pays for 2 polls, and whow 
property is valued at §4240. 

Operalimi. 
Multiply $.25 tlie tax on 1 poll. 
By 50 the number of polls. 
$12.50 Amount on polls. 
But $537.50 — 12.50=4525, the sura assessed on the corpora- 
tion ; and S525-rS35000=.015, the per cent, or tax on 81- 
Now Sl4240X.015=$63.60, the tax on the man's property. 
And .25X2= .50, the tax for polls. 

Ans. S64.10, whole tas. 

3. What is B's tax, who pays for 3 polls, and whose property ia 
Tallied at $3560? 

4. What is C's tax, who ia assessed for 1 poll and $5350 ? 

6. The city of New York levied a tax of S19456O0 ; its tax- 
able property was rated at $243200000 : what per cent, was the 
tax? 

6. What was A's tax, whose property was valued at $10000 1 

7. Wliat was B's tax, who was assessed for $15240 ? 
B. What was C's tax, who was assessed for $35460 ? 

457* Having ascertained the expenditures of a State, County, 
Town, &c., it is necessary in assessing the tax, to take into coa- 
wderation the expense of collecting it. Collectors are paid a certain 
per cent, commisaon on the amount collected ; (Art. 388. Obs. 1 ;) 
consequently, in determining the exact sum to be assessed, allow- 
ance must he made not only for the commission on the rt^t amoant 
to be raised, but also on the commission itself; for the commis- 
sion is to be paid out of the money collected. 

8. If the expenses of a town are $950, what sum must ht 
assessed to raise this amount, witli 5 per cent, commisdon fta 

■ 5 it ? 
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Analysii. — Since the commisaioG ia 5 per cent, the net value 

of $1 assessment ia 9o cents. Therefore, if 95 cents net, require 

Si assessment, J950 net, will require aa many doilars assessment, 

as 95 cents are contained times in $950; and $950-^$.95=1000. 

Ans. $1000. 

pBOor.— $1000X.05=$50, the commission; 

and $1000 — $50=$950, tte net sum required. Hence, 

458. To find what sum mu^t be I'iaei'-ed to raise a given net 
amount. 

Suhtract the given jier cent commi^moti from $1, atwi the re~ 
maindcr will be the Ttet value of %\ asiessme^t 

Divide the net amount to he raised by the net value of $1 assess- 
ment, and the gutitient will be the sum to be assessed. 

Obs. To meet the expense of collecting a tax, assessors not unfrequentljr cal- 
culate (he commisaon at tlie given per cent, on the «c( aiimuid to be raised, 
and add it to the tEix bill. This melhoJ is wrong, and leads to erroneous re- 
sults. Thus, on a tur of ilOOO. at 5 per cent, commission, Ihc net amount is 
$2.60 loo smali ; on SIOOOOO, (he error is ^50 ; on glOOOOOO, it k S3500. 

10. What sum must be assessed to raise a net amount of 88500, 
with 4 per cent, commission for collection ? 

11. What sum must be assessed to raise $15400 net, allowing 
4i per cent, commission for collection? 

12. Allowing 5 per cent, for collection, what sum must be 
assessed to raise $16475 net ? 

13. Allowing 3-i per cent, for collection, what sum must be 
assessed to raise S32860.net? 



459. In mailing oat a tax bill for a Town, District, &c., hav- 
ing found the tax on $1, it is advisable to make a table, show- 
ing- the amount of tax on any number of dollars from 1 to $10 ; 
tlicn from SlO to SlOO ; and from §100 to SlOOO. 

14. A township composed of 16 citizens, levies a tax of $5700 ; 
the town contains 30 polls, which are assessed 50 cents each, and 
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it3 taxable property is inventoried at $199500. What amount of 
tax must be raised to pay the debt and 5 per cent, commission 
for collection ; and vliat is the tax on a dollar ? 

Solwtum.— The sum to be raised is $6000 ; {Art. 468 ;) and the 
tax is 3 cents on a doUar, (Art. 456.) Now, since the tai on $1 
is $.03, it is obvious that multiplying $.03 by 2 will be the tax oa 
§2 ; multiplying it by 3, will be the tax on $3, &c., as seen in the 
following 



$1 pay 


$.03 


§10 pay $.30 


SlOO pay $3.00 | 


2 " 


.06 


20 


' .GO 


200 


' 6.00 


3 " 


,09 


30 


' .90 


300 


' 9.00 


4 " 


.12 


40 


' 1.20 


400 


' 12.00 


5 " 


.15 


50 


' 1.50 


500 


' 15.00 


6 " 


.18 


GO 


' 1,80 


GOO 


' 18.00 


7 " 


.21 


70 


■ 2.10 


700 


• 21.00 


8 " 


.24 


80 


' 2.40 


800 


' 24.00 


9 ■' 


.27 


90 


' 2.70 


900 


' 27.00 


10 " 


.30 


100 '■ 3.00 


1000 " 30.00 



15. In the above assessment, what is A. B.'s tax, who is rated 



at $2256, and pays for 3 


polls ? 


Operation. 
$2000 pay $60.00 
200 ■■ 6.00 
50 ■' 1,50 


$2256=2000+200+50+6 dollars. 
Now if we add together the tax paid 
on e&ch of these sums, as found in the 


6 " .18 


table above, the amount will be the tax 


Spoils " 1.50 


oil ^2250. 



Amount, $69.18 A, B.'s tax therefore is $69.18, 

16. "VVliat is G. A,'s tax, who is assessed for 2 polls, and $2400 ? 

17. WliatisH. B.'s tax, who is assessed for 1 poll, and $3850? 

18. What ia W, C.'s tax, who is assessed for 3 polls, and $15000 ? 

19. E, D, is assessed for $16024, and 1 poll : what is his tax ? 

20. J. F. is assessed for §10450, and 2 polls : what is his tax ? 

21. T. G. is assessed for $20680, and 3 polls : wiiat is his tax ? 

22. W, H. is a.ssessed for $17630, and 1 poll: what is his tax I 
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23. L. J. is ixssessed forSsISi), and 1 poll: wliat is his tax ? 

24. W. L. is assessed for $21000, and 2 polls : what is hia tax! 

25. J. K. is assesseil for §0530, and 3 poUa: wliat is iiia tax ? 

26. G. L. is assessed for S13480, and 1 poll : what is liis tax ? 
2.7. F. M. is assessed for S12300, and 3 polls: what is his tax ? 
29, C. P. is assessed for §15240, aad 2 polls: what is his tax ? 

29. J. S. is assessed for $16000, and 1 poll : what is his tax ? 

30. R. W. is iiEsesscd for §18000, and Spoils: wliatishis ta:s? 
i\We. — Rate B3ls fur schoola are generally apportioned according to the 

namber of days eacli scholar has attendeJ. Hence, 

460t To make out EaLe Klls for schools. 

First find the number of days atlendance of all the scholarly 
and tlie whole amount of expenses, including teacher'g salary, fuel, 
I'ejiairs, &a. Fr-om the amount of exjienses deduct Hie public 
money, if any, then, divide Hie remainder by the whole number of 
days attendance, and t/te quotient will be the rate per day. Finally, 
multiply/ the 1-ateper day by the number of days attendance of each 
man's children, and the prod-act will be his tax. 

Oee. In New York and snoie other Etat(«, the general principls is to includa 
tnly the Teacher's Salitry in llie Ra.te Biil. (Recised SliUidrs. N. V.) 

31. A certain district paid S^ISO for teacher's salary, ^Si for 
board, §19.43 for fuel, imd S2.S8 for repairs; tlie district drew 
$30 public money, and the whole number of days attendance was 
E400 ; what was the i-ate per day ; and Iioht much was A's tax, 
who sent 115 days"? 

^olKtion,— Amount of expeases, S186— $30=S166 ; and $158 
-^2400=^.065, the rate per day. Now S.065X llo=$?-475, 
i.'s tax is therefore S7.475. 

32. If the expenses of a district are $313.20, and the whole 
Rtteniiaiice 3915 days, what is B's tas, who sends 107 days? 

3a. A district paid their teacher 8115, and their fuel cost 
621.20; it drew $38.50 public money, and the number of days 
attendance was 1S54 : wJiat was C's tai, who sent 60 days ? 

34. The expenses of a district were $215.20, and the mimber 
ef days attendance 21S2 ■. what was D's tax, who sent 134 dava T 
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SECTION XIII. 

ANALYSIS. 

Art. 46 1 . The term Arialysis, in physical science, sigmfieB tli« 
tesolvinff of a compound body into its elements, or compimeiit parts. 

Analysis, in arithmetic, Mgnifies the resolving (f numbers into 
the factors <rf which they are composed, and the tracing of the 
relatums which they bear to e^ch otl\er. (Art. 95. Obs. 2.) 

Oes. In the preceding sections the sladent haa become Eieqnainted witb tho 
loetliod of analyzing jiariicular euuuples aai! ciHnbinatioas of numberB, am} 
thence deducing geiiei'al principles ami riiki. Bnl aiuiliysis msy be applied 
nith adiantage not only to tbs devdifnaent of mathematical tnitlts, but also to 
•he sofiiiion of a great variety of problema, both in arithmetic and practical 
fife. Indeed, it is the method by which business men generally solve prac- 
tical qaestionB. A little practice will {five the student great iitciUly in its 
application. 

462. No specific directions can be givMi fc* solving examples 
by analysis. None in fact arc requisite. The judgraent, from 
the conditions of the question, will suggest the process. Hence, 
Analysis may, with propriety, be called the CoMitos Sbsse Bulb. 

Obe. In solving quesitiooa anabptically, it may be remarked in general, thai 
we reaflon from the given immier to 1, then from 1 to the •anmder reguirtd. 

Ex. 1. If 60 yards of cloth cost |240, what will So yards cost ? 

Analytic solution. — Since 60 yds. cost §240, 1 yd. will cost -^ 
»f S240 ; and ^-^f of §240 is §4. Now if 1 yd. costs §4, 8S yds. 
will cost 85 times as much; and §4X85=^340. Ans. 

Or, we may reason thus: 85 yds. ai'e H- of 60 yds. ; therefore 
S5 yds. will cost ^ of g!240, (the cost of 60 y^.) and ^ of ^340 
is 5240Xf5=S34O, the same as before. (Arts. 210, 212.) 

Oan. ]. Other aolutions of this eiampio might be gii-en ; but our ptesent ob- 
Jtct is to show how \his and similar questions may be solved by a-mdym. Thii 

QuiBT.— 161. W!i:il is meani by analysis in phj-sical scieiiMl Whal in ariHimelic 
1^ nhftt may analysis be ailvantiiBeflusly nppbofl 1 4tj^ Can any pcmlcalEir nHea be pr^ 
■nlWd (br sdlvinfi questloos \rf analysis? How then will yon know bow li> procmtl 
HIa. What !i tlia nperatiUD of srilvlng qiustioDS by aoalfsii c^lddl 
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Ebnner melliod is the simplest and taost si rictly analytic, though not so shorl 
as (he latter. It containa Iwo eicpa : 

Fii-sf, we separate the given price of CO yJs. (3^340) intt. 60 equEiI parts, to 
End tile value of one part, or the cost of 1 jl., wbicli is $i. 

SkiijiiI, we multiply the ]iriee of 1 yd. (84) by 85, the number of yds. whoaa 
.ost is required, and the product is the answor sought, 

2. This and similar questions arc usually placed under the rule of Sin'pli 
PritpoTivm, or the Ride of Tki-a:. 

3. The opercitian of eoliing a quealion by analysis, is called an anchtic 
nlsituni. hi reciting the following examples, each one should be analyzed, 
and the reason for every step given in fiill. 

2, A man bought a horse, and paid $45 down, which was f of 
the price of it : what did he give for the liorse ? 

Artalym. — Since $45 is f of ^e price, the question resolves 
Itself iato this : $45 is t^ of what sura ? If S46 is f of a certain 
Buni, ^ is i of S45 ; and i of $45 is *9. Now if J9 is 1 seventh, 
7 sevenths are 1 times as much; and $9X7=S63. Am. 863. 

Proof. — f of S63=S9, and 5 sevenths are 5 times as much, 
which is $4S, the sum he paid down for the horse. 

NoU. — In solving examples of tliis kind, the leamet is often perpleied in 
finding the value of f , &c. This difficulty arises from supposing that if ■» 
of a certain number is 45, f of it must be -f of 45. This mistake will bo 
eaaly avoided by substituting in his mind the word parts lot the given rfe- 
nominiUsr. Thns, if 5 parte cost S45, 1 part will cost J of i45, which is S9. 
But this part is a senenlA. Now if I seventh cost S9, then 7 sevenths will 
cost 7 limes as much. 

3. If 40 cords of wood cost $120, how much will 100 cords 

4. Bought 35 tons of hay for STOO; how much will 16 tons 

5, What cost 37 gallons of molasses, at $21 a hogshead? 
C, What cost 1500 pounds of hay, at 114 per Ion? 

7. What cost 18 quarts of chestnuts, at J3 a bushel? 

8. If 65 tons of hemp cost Sfi60, what will 220 tons cost at the 
Eame rate ? 

9. If 165 bushels of apples cost 11132, how much will 31 husheU 
tost? 

13" 
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10. If 72 bushels of peanuts cost 5253.44, what will a pin] 
cost at the same rate ? 

11. If 150 acres of land cost 57000, ivhat will a square rod 
cost? 

12. If 2 pipes of wine cost $315, what is that per gill ? 

13. A famwr bought a yoke of oxen, and paid $40 in work, 
which was ■§ of the cost ; what did they cost ? 

14. Bought a house, and paid $630 in goods, which was -^ of 
the price of it r what was tlie cost of the house ? 

15. A young man lost ^256 by gambling, which was -^ of all 
he was worth : how much was he worth ? 

16. A man having $1500, piudf of it for 112^ acres of land: 
how much did his land cost per acre '? 

17. If a stack of hay wilt keep 350 sheep 00 days, how long 
will it keep 525 sheep ? 

IS. If 440 hhls. of flour will last 15 men 55 months, how long 
will tlie same quantity last 28 men? 

19. If 136 men can build a block of stores in 120 days, how 
long wiil it take 15 men to build it? 

20. If ^ of a poimd of tea cost 40 ceats, what will f of a pound 
cost? 

21. If I of a yai-d of broadcloth cost $2.50, how much will i 
of a yard cost ? 

22. Bought T^ of a ton of liay for $3.42 : how much will A of 
a ton cost ? 

23. Bought ^ of a hogshead of molasses for $38,19 : how 
much will ^ of a hogshead cost ? 

24. If f of an acre of land, cost $108, how much will f of an 

26. If ^ of a barrel of beef cost $6.48, how much will ?■ of a 
barrel cost ? 

26. Paid $4200 for ^ of a sloop* how much can I afford to 
sell -ft of tlie sloop for ? 

97, Sold 18^ baskets of peaches for $34 : how much would 65^ 
baskets come to ? 

28. If I pay $60.50 for buildmg 20i rods of wall, how mwch 
nwat I pay for 215f rods ? 
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29. A man can hoe a field of corn in 6 days, and a bay can hoo 
it in 9 iiaj'3 : how long will it take them both together to hoe it t 

A-naiyM. — Since the man can hoe the field in 6 days, in 1 day 
lie can hoe -J- of it; and since the boy can iioe it in 9 days, in 1 
day he can hoe -J- of it ; consequently in 1 day they can both hoe 
f +i=-ft of the field. (Art. 202.) Now if -ft of the field requires 
Ihem both 1 day, -^ o{ it will require them i of a day, and \% 
will require them 18 times as long, or ^ of a day, which is eqtial 
to 3f days. Ans. 

80. If A can chop a cord of wood in 4 hours, and B in 6 hours, 
how long win it take tliem both to chop a cord ? 

31. A can dig a cellar in 6 days, B in 9 days, and C in IB 
days : how long will it take all of them together to dig it ? 

32. A man bought 25 pounds of tea at 6s, a pound, and paid 
for it in corn at -Is. a bushel : how many bushels did it take ? 

Analysis, — If I lb. of tea costs Os., 25 lbs. will cost 25 times 
as much, which is 150s, Again, if 4s, will buy 1 bushel of corn, 
150s. will buy as many bushels as 4s. is contained times in 150s. ; 
and 150s. -f- 4 =3';^^. Atis. 37i bushels. 

463> The last and similar examples are frequently arranged 
jnder the rule of Jiarter. 

Barter signifies an exchange of articles of commerce at prices 
agreed upon by the parties. 

Obs. Such examples are so easily solved by Analysis thai a spedfic niie Eir 

33. A farmer bought 110 lbs. of sugar at 18 cents a pound, 
and paid for it in lard at 5^ cents a pound ; how much lard did 
it take t 

34. How much butter, at 12i cents a pound, must be given for 
250 lbs. of tea, at '15 cents a pound ? 

35. How many cords of wood, at ^2^ per cord, must be given 
fof 56 yds. of cloth, at $4^ per yard 1 

3fi. How many pair of boots, at $4.50 a pair, must be given 
fur 60 tons of coal at %Q per ton? 
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37. A, B, and C, united in business ; A put in ^250 ; B, ^270 
«nd C, §340 ; they gained $258 : what was each man's Bhore of 
the gain 1 

Analysis.— The whole sum invested »s $250+^270+S3-iO=s 
4800. Now smce J860 gain $258, it is plain $1 will gaia -rhr of 
S358, which is 30 cents. And 

If $1 gains 30 eta. $250 will gain g250X.30=$75, A's share, 
"Si " " $270 " S270X.30= 81, B's share, 
" $1 " '■ $340 " 8340X-30=103, C's share. 
Or, we may reason thus : Since the sum invested is $860, 
A's part of the investment is equal to -fff , or ff ; 

C'a " " " %H. c"" ^- Consequently, 

A must receive if- of the whole gain ^258=§75 ; 
B " " f^ " " 258= 81; 

C " " a " " 258 = 102; 

Proof.- -The whole gain is §258. (As, 11.) 

464t When two or more individuals associate themselves to- 
gether for the purpose of carrying on a joint business, the union 
is called a partnership or copartnership. 

Obs. The process by which eiamplea liie the laBl one are solved, is often 
cailei! f^UoTDS/up. 

38. A and B join in a speculation ; A advances ^1500 and B 
$2500 ; they gain $1200 : what "vas each one's share of the gain ? 

39. A, B, and C, entered into partnership ; A furnished $3000, 
B S4000, and C ^5000; they lost $1800: what was each one's 
share of the loss ? 

40. A's stock ia $4200; B'sS3600; and C's $5400; the whole 
gmn is $2400 : what is the gain of each ? 

41. A's stoct is $7560; B's* $8240; G's $9300; and D's 
*6200 ; the whole gain is $625 : what is the share of each ? 

42. A bankrupt owes one of his creditors S400 ; another $500 ; 
and a thii'd $600 ; liis property amounts to $1000 : how miicli 
uan he pay on a dollar ; and how much will each of his creditors 

tAs. Th( eotution of tlua example is the same inpnnciple aathatof Es. 33 
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465> Examples Jike tiie preceding are commonly arranged 
under the rule of Banhruptnj. 

NoU. — A baiikrujil, is a person wlio is insolvent, ot unable to pay his jusl 
felits. 

43. A banki-upt owes $5000, and his property is worth $3500 : 
how much can he pay on a dollar? 

44. A man died owing §10400, and his effects were sold for 
$4100 : what jier cent, did his estate pay ? 

45. If a man owes A £6240, B S87Q0, and C 89000, and haa 
but SH500, how much will each creditor receive ? 

48. If I owe $48000, and liave property to the amount of 
$32000, what per cent, can I pay ? 

47. What per cent, can a man pay, whose liabilities are 
4120000, and whose assets are $45000 ? 

48. Wliat per cent, can a man pay, whose liabilities 3r« 
11500000, and whose assets are $150000 ? 

466< It often happens in storms and other 'casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice the ship and their crew. In such 
cases, the law requires that the loss shall be divided among the 
owners of the vessel and cargo, in proportion to the amount of 
each one's property at stake. 

The process of finding each man's loss, in such instances, is 
called General Average, 

Obb. The operation ia the same aa that in solving questions in bankraptcj 
and partnership. 

49. A, B and 0, freighted a ship from New York to Liverpool ; 
A had on board 100 tons of iron, B 200 tons, and C 300 tons, 
in a storm 240 tons were thrown overboard: what was the loss 
of eacli ? 

50. A packet worth $36000 was loaded with a cargo valued at 
J06000. In a tempest the master threw overboard $25250 worth 
of goods: what per cent, was the general average? 

51. A steam ship being in distress, the master threw -J of 
the cargo overboard ; finding she still labored, he afterwards 
^irew overboard -J- of what remained. The steamer was worth 
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$320000, and the cargo S240000 : what per cent. Was the general 
average, and what would be a man's loss who owned -i of the ship 
and cargo ? 

62. A man mixed 25 bushels of peas worth 6s. a bushel, with 
15 bushels of com worth 4s. a bushel, and 30 bushels of oata 
worth 3s, a bushel : what was the mixture worth per bushel ? 

Analyds. — 25 bu. peas at 6s.=150s., value of the peas; 
15 bu. coniat 4s.= GOs., " " corn; 
and 20 bu. oats at 3s.= 60s., " " oats. 
The niixture=SO bu. and 270s., value of whole mixture. 

Kow if 60 bu. mixture are worth 270s., 1 bu. mixture is worth 
iV of 270s. ; and 270s.-rfi0=4i3. Ans. 

Proof. — 60 bu. at 4is.=270s., the value of the whole mixture. 

467 • The process of finding the value of a compound or mix- 
ture of articles of different values, or of forming a compound 
which shall have a given value, is called Alligaiiim. Alligation is 
usually divided into two kinds, Medial and Alternate. 

Obs. I . When the prices of the several articleB and tho nuinbet or quantity 
oTeach ure given, the process of finding the vrdv-e of the mixture, as in the last 
example, is called AtUgcdion, Medial. 

2. When the price of the mixture is given, together with tlie price of eafih 
article, ttie proceEE of finding how much of the sevecai articles must be taken 
to form the required mixture, is called AUi^aliim AUcrnaie. Alligation Allec- 
nale embraces Utrte varieties of ciamples, wluoh are pointed out in the follow- 
ing notes. 

53. If you mix 40 gallons of sperm oi! worth 8s. per gallon, 
with 60 gallons of whale oil worth 3s. per gallon, what will the 
mixture be worth per gallon ? 

54. At what price per pound can a grocer all'ord to sell a mix- 
ture of 30 lbs. of tea worth 4s. a pound, and 40 lbs. worth ?s. a 
pound? 

55. If 120 lbs. of butter at 10 cts. a pound are mixed with 24 
ibs. at 8 cts. and 24 lbs, at 5 eta, a pound, what is the mixture 

£6. A tobacconist had three kinds of tobacco, worth 15, 18, 
end 25 cents a pound : what is a mixture of 100 lbs. of each 
worth per pound ? 
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6'/. A liquor dealer mixed 200 gallons of alcohol wortli 50 cts. 
a gallon, with 100 gallons of bi-findy worth #1.75 a gallon : what 
was the value of the mixture per gaUon? 

58. A grocer sells imperial tea at 10s. a pound, and hyson at 
Js, : what part of each must he take to form a mixture which he 
can afford to sell at 6s. a pound ? 

A'afc.— 1. II will lie observed in thi^ eiample that the price of Uie mi^tainj 
end also the price of the saveral arficks or ingreMeTiis ere given, to find wlint 
fart of each the mixture must cootain. 

Aaal>/siS — Smoe the mlpenal is worth 10s. and the required 
miituie Gs , it IB plain he would lose 4s. on every pound of impe- 
iial which he puts in And smce the hyson is worth 4s. a pound 
and the mittuie 6s , he isou'd gain 2s on every pound of hyson 
he puts in The question thtn is this : How much hyson must 
he put in to make up foi the loss on 1 lb. of impeiial? If 2s. 
profit require 1 lb of hyson, 4e profit will require twice as much, 
oi 2 lbs He must therefoie put iti 2 lbs. of hyson to 1 lb. of ira- 
penal. 

Proof — 2 lbs. of hyson, at 4s. a pound, are wortli 8s., and 
1 lb. of imperial is worth 10s. Now 8s.+10s.^]8s. And if 
S lbs. mixture are worth 18s., 1 lb. is worth f of 18s., whieli is 
6s., the price of the mixture required. 

69. A farmer has oats which are worth 20 cts. a bushel, rye 
B5 eta., aud barley 60 cts., of which he wishes to make a mixture 
worth 50 cts. per bushel ; what part of each must the mixture 
contain ? 

Analysis. — The prices of the rye and barley must each be com- 
pm-ed with the price, of the oats. If 1 hu. oats gains 30 cts. in 
the mixture, it will take as many bu. of rye to balance it, as 6 cts. 
(the ItK.'i per hu.) are contained times in 30 cts., viz : 6 bu. Again, 
since 1 lu. oats gains 30 cts., it will take as many bushels of bar- 
ley to balance it, as 10 cts. (the loss per bu.) are contained times 
JD 30 cts., riz : 3 bu. Hence, the mixtui-e must contain 2 parts 
of oattj, 6 parts rye, and 3 parts- barley. 

00. If a man have four kinds of sugar worth, 8, 9, 11, and la 
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cents a pound respectively, how much of each kind must he tak« 
to foim a mixture worth 10 cents a pound 1 

Noh, — 3. In eiEimpIca like the preceJing, we compare two kiiiils togelliar, 
one of a higher and the other of a lower price than the required mixture ; then 
compare the other two kinds in the same manner. In selecting the jinirE tu 
be compared together, it is oecesaary that the price of one article ahall be 
above, and the other below the prica of the miiture. Hence, when there aro 
several articles to ha miied, some cheaper and others dearer than the miiture, 
a variety of answers may be obtained. Thus, if we compare the liighest anil 
lowest, then the other two, the mixture vrill contain 1 pan at 8 els. ; 1 part at 
9ctB.; 1 part at II ct^.; and I part at 13 eta. Again, by comparing thosa 
at 8 and IJ cts., and those at 9 and 19 eta. together, we obtain for the miitnro 

1 pari at 8 cts. } 3 parts at 11 cts.; 3 parts at 9 cts. ; and 1 part at 13 els. 
Other answers may be found by comporing the first with the third and 

fourth; and the second vrith the fourth, &c. 

CI. A goldsmith having gi>ld 16, 18, 23, and 24 carats fine, 
wished to make a mi.tture 21 carats fine : what part of each must 
the mixture contain ? 

02. A faimer had 30 bu. of com worth Os. a bu., whicli he 
wished to mix with oats worth 3s. a bu., so that the mixture may 
be worl^ 4s. per bu. : how many bushels of oats must he use ? 

Niilc. — 3. In tliia cKample, it will be perceived, that the price of (lie iim- 
ture, wUh the prices of the several articlea and the quantily of one of thein 
are ^ven, to find howmudi of the other article tiie miiture fitise cmUaia. 

Analysis. — Reasoning as above, we find that the mixture (with- 
out regard to the specified quantity of corn) in order to be worth 
4s, per bu., must contain 2 bu. of oats to I hu. of com. Hence, 
if 1 bu. of corn requires 2 bu. of oats to make a mixture of the 
required value, 30 bu. of com will require SO times as much ; and 

2 bu.X30=60 bu., the quantity of oats required. 

63.. A merchant wished to mix 100 gallons of oil worth 80 cts. 
per gallon, with two Other kinds worth 30 cts. and 40 cts. per gal- 
lon, no that the inisture may be worth 60 cts. per gallon : how 
Cuiny gaCons of each must it contain ? 

64. A merchant has Havana coffee at 12 cts. and Java at 
18 cts. per pound, of which he wishes to make a mixture of 150 
Ibe., which he can sell at 16 cts. a pound: how much of each 
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Nule. — 4. In this example, the whole quantity to be miieii, the price of Uie 
tniiture, and IM prices of Ihe sevtial articles are given, to Sail hew niu<^ of 
each must be lokcn. 

Analysis. — On I 11). of the Havana it is obvious he will gain 
4 ots., and on 1 lb of the Java lie will lose 2 cts. ; therefore to 
balance the 4 cts. gain he must put in 3 lbs. of Java; that is, tiie 
mixture must contain 1 part of Havana to 2 pans of Java. Now 
if 3 lbs, mixture require 1 lb. Havana, 150 lbs. mixture, (the quan- 
tity required,) will require as many pounds of Havana as 3 is con- 
tained times in 150, viz; 60 lbs. But the mixture contorts twice 
as much Java as Havana, and 50 lbsX2=100 lbs. 

Ans. 50 lbs. Havana, and 100 lbs, Java. 

65. It is required to mix 240 lbs. of different kinds of raisins, 
worth 8d., 12d,, 1 8d., and 22d. a pound, so that the mixture may 
be worth lOd. a pound : how much of each must be taken ? 

66. If 10 horses consume 720 quarts of oats in 6 days, how 
lonjr will it take 30 horses to consume 1728 quarts? 

Analysis. — Since 10 horses will consume 720 qts, in 6 days, 
1 horse will consume iV of '?20 qts. in the same time ; and -|V of 
J20 qts. is 72 qts. And if 1 horse will consume 72 qts. in 6 daj-s. 
in ] day he will consume ^ of 72 qts., which is 12 qts. Again, 
if 12 qts. last 1 horse I day, 1728 qts. will last him as many 
days as 12 qts. are contained times ia 1728 qts., viz; 144 days. 
Now if I horse will consume 1728 qts. in 144 days, 30 horses 
will consume them in -^ of the time ; and 144 d.-H30=4^. 

Ans. 30 horses will consume 1728 qts. in i\ days. 

468. This and similar examples are usually placed under the 
rule of Compound Proportion, or Double Rule of Three. 

67. If 15horsesconsume40tonsof hayin30 weeks, how many 
Lorses will it require to consume 56 tons in 70 weeks ? 

68. If 8 men can make fi rods of wall in 12 diys, how long will 
it take 10 men to make 36 rods? 

69. If 35 bbla. of water will last 950 men 7 months, how many 
men will 1 464 bbls. of water last 1 month ? 
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10. If 13908 men consume T32 blils. of flour in 2 montts, in 
how Jong time will 426 men consume 115 bbls. ? 

71. If the interest of $30 for 12 months is $2.10, how much ia 
the interest of §1560 for 6 months? 

72. If the interest of S750 for 8 months is $28, how much ia 
the interest of SI6425 for 6 months ? 

13. A man heing asked how much money he had, replied that 
t, f , and f of it made #980 : what amount did he have ? 

Analysis.— It is plain that -f+^+f^H-- (-Art. 202.) Tlia 
question then resolves itself into this : S980 are ^ of what sum ? 
Now if $B80 are -H of a certaia sum, -^f is-jS" of *980 ; and $080 
J-49=S20, and f^ ia S20X24=S480. Ans. 

Proof. — | of 8i480=$320 ; i of $480=5^360 ; and f of $480 
=$300. Kow S320H-S360+#300=§980, according to the con- 
ditions of the question. 

469. This and similar examples are placed under the rule of 
Position. The shortest and easiest method of solving them is hy 
Analysis. 

74. A sailor having spent -J of his money for his outfit, depos- 
ited -J of it in a savings bank, and had $60 left ; how much had 
he at first ? 

75. A man laid out -J of his money for a house, -j- for furniture, 
and had SlSOO left; !iow much had he at first? 

76. A man lost -J of his money in gambling, -J in betting, and 
spent ■} in drinking ; ho had $259 left : how much had he at first? 

77. Wliat number is that f and f of which is 102 ? 

78. What number is that -i, -J, ■{-, and J of which is 450 ? 

7S. What number is that i and ^ of which being added to 
itself, the sum will be 164 ? 

SO. 'What number is that ^ of which exceeds ^ of it by 18 ? 

81. A post stands 40 feet above water, -} in the water, and i 
in the ground : what is the length of the post ? 

82. What will 376 yds. of muslin cost, at 2s. and 6d. per yd, ? 
Analysis. — 2s. 6d.=£i. IS^ow if 1 yd. costa £^, 376 yds. will 

cost 376 times as much; and £-tx376=s£4T. Ans. 
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83. If 1 yard of silk costs 50 cents, wbat will 256 yards 



Anili/sis. — 50 cts.=% Now if 1 yd. costs $i, 256 yds. will 
cost 250 times as much ; and $ix256=$128. Ans. 

470. Examples like the preceding-, in which the price of a 
single article is an aliquot part of a dollar, &c., are usually classed 
under the rule of Practice. 

Practice is defined by a late English author to be " an abridged 
method of performing operations in the rule of proportion by means 
of aiiguot parts ; and it is chiefly employed in computing thfl 
piices of commodities." 

Obs. After giving Bcvenil tsbles of aliquot parts in money, weight, and 
measure, ths saiiie author proceeds to divide his subject into tirelre subJivi- 
«ons or vases, and gives a s/Kcific rule tor each case, to be coinmitled to mem- 
OTf by the pupil. It is believeii, however, that so wmnji specific mles are worse 
than listless. Thej have a tendency to prevent the eiercise of tiiou^ht and 
reason, while they tai: the time and memory of Che stuilent with a multiplieitj 
of paiticular direcliona lor the solution of a class of eiainples, which his com- 
mon Bcnse, if permitted to be exercised, will solve more expeditiously by 
Analijsis. 

TABLE OF ALIQUOT PARTS OF SI, £l, A?JB IS. 



p-.(sornnf.ii«t. 


F»ruoraPm.mU.erIiT.){. 


pHrisoraSliUlinesorJinK. 


SO cts.=S^ 


10s. =£i 


6 pence =i shi!. 


33i cts.=^ 


6s 


8d.=£i 


i pence =i shil. 


25 cts.=H 


5s 


=£i 


3 pence =-{■ siiil. 


20 cts.=H 


4s 


=£i 


2 pence =i shil. 


161 cts.=i^ 


8s 


4d.=i;| 


1^ pence =i sliil. 


12^cts.=Si 


2s 


Cd.=£i 


1 penny= -^ shil. 


10 cf£.=$-Ar 


2s 


=£iV 


i Benny=i^f shil. 


8* cts.=$T% 


Is 


8d.=£-,\ 


1 pence =is.-i-i^,.. 


6^ cts =^ 


Is 


=£^^ 


8 pence =is.+is. 


6 cls.=S5V 


lls.=£i-f-£A- 


9 pence ;=fs.-r^i5. 



NtU.—lf the price itself is not an aliquot part of SI, of £1, &e., it may 
sometimes be divided into such parts as will be aliquot parts of SI, £h &<'-^ 
nr which will be aliquot parts of each other. Thus, 87i cts. is not an aliquot 
part of 81, but 87i cts.=50-|-'!5+12i cts. Now50ct3.=Si; 35cl3.=Sl ; and 
tSJ ct».=ii. Or thus : 50 tt5.=Sii, 25 ct«.=i of 50 cti, and 13i cla.^i of 
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84. What will 680 bu. of wlioat cost, at 87^ cts. per bushel ? 
Analysis. — It is plain, if the price were ^1 per bu., the cost of 

680 bu. would be $680. Hence, 

Were the priee 50 cts. the cost would be I of $680, which is $34(1 
25cts, ■' ■' iof$G80, which is S17e 

12icts. " " -^ of $080, which is * 83 

tiut since the price is 60+25 + 12-J- cents, the cost must be $583 
Or, thus: $1X680=$680, the cost at *1 per bushel. 
At 50 cts., or H> it will be ^ of $680, or *340 

" 25 cts., ^ of 50 cts., " " Jof $340, or SI 70 
" 12icts.,-J-i»f25cts., " " -Jof $170, or$ 85 
Therefore the whole cost is $595. Ant. 

85. What cost 478 yards of cashmere, at 50 cts. per yard ? 

86. What cost 1560 lbs. of tea, at 75 cts. per pound? 

87. What cost 2400 gals, of molasses, at 37 J cts. per gal. ? 

88. What cost 1800 yds. of satinet, at 62^ cts. per yard? 

89. At 25 cts. per bushel, what cost 1470 bu. of oats 1 

90. At SZ\ cts. a pound, what cost 1326 lbs. of ginger t 

91. At O-J- cts. per roll, what cost 3216 rolls of tape ? 
02, At 8^ cts. per pound, what cost 4200 lbs. of lard ? 
93. At 12|^ cts. per dozen, what cost 1920 doz. of eggs? 
04. At 16f ets. a pound, what cost 4524 lbs. of figs? 

95. At 66^ cts, per yard, what cost 1620 yds. of sarcenet? 

96. What cost 840 bu. of rye, at $f per bushel ? 

97. What cost 600 yds. of cloth, at 6s. 8d. per yard ? 
Analysis. — At £\ per yard the cost would be £690, But 

8s. 8d. is £i; therefore the cost must be \ of £600, which is 
£230, Anx. 

98. What coat 360 gals, of wine, at 16s. per gallon ? 
v4Batys("».— lGs.=10s.+5s. + ls. Now 10s.=£i; 5s.=£i-i 

is.=i of 5s. 
If the price were £1 per gal., the cost of 360 gals, would be ;6860 
At 10s., £.\. it will be ^ of £360. or £180 
" 5s., ioflOs., , " t of £180, or £ 90 
" ls„ i of 5s., " i of £ 90, or £ 18 
Therefore the whole cost is £288, Am. 
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D9. What cost 1240 yds. of flannel, at .3s. 4d. pin- yard ? 

100. What cost 2128 lbs. of spice, at 2s. 6d. per pound? 

101. What cost 5250 yds. of lace, at Od. per yard ? 

102. What cost 56430 yds. of tape, at Hd. per yard? 
471. Notwithstanding the law requires accimnts to be kept 

m Federal Mone}', goods are frequently sold at prices stated in 
the denominations of the old state currencies. 

When the price per yard, pound, &c., stated in those currencies, 
is an aliquot part of a dollar, the answer may be easily obtained 
in Federal Money. 

TABLE OF ALIQUOT PARTS IN 















4 shil. =u 


3 shil. =U 


6 pence =i shil. 


2s. 8d.=$i 


2 shil. =n 


4 pence =i shil. 


2 shil. =$-i- 


is. 3d.=^i 


S pence =-t shil. 


Is. 4d. = H 


1 shil. =U 


2 pence =4. shil. 


1 shil. =^ 


4,.=H+^i 


U pence =i shiL 


■ 5a.=Si+*i 


5s.=Si+$i 


I penny=T4 shd. j 



iVote.— l.lnN. Y. currency Ss. niake SEl; in N. E. currency 6s. make SI. 
Prom eiample 103 to 119 inclusive, iJie prices are given in N. Y. currency; 
from example ISO to 133 inclusive, Ihey are given in N. E. currency. For 
the mode of reducing the dffTereut State currencies to each other and (o Federal 
Money, aee Section XVII. 

103. At Is. 4d. per yard, what cost 726 yds. of cambric ? 
Analysis. — If the price were $1 per yard, the cost would be 

ftlXT26=S726. But Is. 4d.=H; therefore the cost must b^ 
f of $726, which is *121. Ans. 

104. What cost 896 bu. of wheat at fis. per bushel? 
Analysis. — 6s.=4s. + 2s. Now 4s.=$i ; and 2s.=i of 49, 
At «1 a bushel the cost would be $890. 

At 4s., $i, it will be -J of $89G, or $448 
" 23., i of 4s., " " ^ of $448, or S224 
Therefore the whole cost is SG72. Ans. 

Or, thus: 6s=$f ; therefore the number of hu. minus ■} of itself, 
*ill hi the cost, and 896—224 (■} of 896)=672. An*. $672. 
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105. What cost "752 yds. of balzorine, at 2s. 8d. per yard? 

106. What cost 1232 yds, of "calico, at Is. 6d. per yard? 

107. What cost T63 lbs. of pepper, at Is. 3d. a pound? 

108. What cost 1116 bu. of apples, at Is. 4d. per bushel? 

109. What cost 1920 yds. of sliirting, at Is. 2d. per yard ? 

110. At 6s. a basket, what will 1560 baskets of peaches cost? 

111. At OS. 4d. a pound, what will 1200 lbs. of tea come to? 

Note.—% Since 5s. 4<1. ia i less than $1, it is plain 1300—400^8800. Am. 

112. At 7s. per yard, what will 4-52 yds, of crape cost ? 
1J3. At 6s. 8d. a pound, what cost 072 lbs. of nutmegs? 

114. At 2s. 8d. a pair, what cost 864 pair of cotton hose ? 

115. At 1^. a yard, how mucli will 2800 yds. of tape come to ! 

116. What cost 1628 yds. of flannel, at 4s. per yard ? 

117. What cost 2500 hu. of oats, at 2s, per bushel ? 

118. What cost SaOO lbs. of wool, at 2s. 6d. a pound ? 

119. Wliat cost 3200 lbs. of sugar, i.t 6d. per pound? 

120. Wbatcost600yds.ofdamask,atSs.,N.E. cur., per yard! 
Nete.— 3. 5s. N. E. cur. is ^ less tban S! ; hence, (iOO— 100=8500. Ati. 

121. Wliat cost 2500 hu. of potatoes, at Is. Cd. per bushel? 

122. What cost 1440 yds. of gingham, at 2s. per yard? 

123. How much will 4848 chickens cost, at Is. apiece? 

124. How much will 1680 slates cost, at Is. 6d, apiece? 

125. How much will 920 turkeys cost, at 4s. 6d. apiece? 

126. What cost 4860 lbs. of butter, at Is. Id. per pound ? 

127. What cost 1260 melons, at 8d. apiece? 

128. Wliat cost 2340 lbs. of tea, at 4s. a pound ? 

129. What cost 240 bu. of peas, at 48. 6d. per bushel? 

130. What cost 720 pair of gloves, at 5s. 3d. a pair ? 

131. What cost 360 bushels of com, at 3s. per bushel? 

132. What cost 7686 lbs. of butter, at Is. per pound? 
1S.3. What cost 960 yds. of silk, at 53. per yard ? 

134. What will 75 lbs. of butter cost, at $16.80 per cwt. ? 

135. What will 125 lbs. of wool cost, at ^36 per hundred? 

136. What will 15 cwt. of hemp cost at $60 per ton ? 

137. What will 2500 lbs. of iron cost, at $72 per ton? 

138. What cost 1^ acre of land, at $120 per acre ? 
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SECTION XIV. 

RATIO AND PKOPORTION. 

Art. 473* In comparing numbers or quantities wUIi each 
oiliei, we may inquire, Pither how mwtk greater one of the num- 
bera or quantities !■> tlian the other , or how many times one of 
them contains the other In finding the answer to either of these 
inquiries, we discover what is called the relation between the two 
numbers or quanfitich. 

47 3. The relation between the two quantities thus compared, 
is of turn kinds , 

First, that which is expressed by their difference. 

Second, that which is expressed by the quotient of the one di- 
liJed by the other. 

474. Ratio is that relation between two numbers or quanti- 
ties, which is expressed by the quotient of the one divided by the 
other. Thus, the ratio of 6 to 2 is 6-=- 2, or 3 ; for 3 is the quo- 
tient of 6 divided by 2. 

Obs. The relation between two numbers or quantities denoted by their dif- 
ference, is sometimes called ariilimeCical ralio t white thnt decntei) by the quo- 
tient of the one divided by the crther, is colleiJ geom^trkal ratio. Thus 4 is the 
arithmetical ratio of 8 to 4; and 3 is the geometrical ratio of 8 to 4, 

But as the term orifAmeficoi ralio is merely a substitute for the word diger ■ 
eice, the lerni difference, in the succeeding pages, is used initaslead; and when 
Ihc word rnSMi simply is nseil, it signifies that which is denoted by the guolimt 
of the one divided by the other, as in the article above. 

475> The two ^ven numbers thus compared, when spoken 
of together, are called a couplet ; when spoken of separately, they 
are called the terms of the ratio. 

The _first term is the antecedent ; and the last, the intnsequent. 



tpottnnDrMpaiaiely' 
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314 RATIO. [Sect. XIV 

476* Eatio is expressed in two ways : 

Mnt, in the form of a fraction, malting the antecedent tlie 
numerator, and the consequent tlie denominator. Thus, the ratio 
of 8 to 4 is written i ; the ratio of 12 to 3, ■^, &c. 

Second, hy placing two points or a colon ( : ) between the num- 
bers compared. Thus, the ratio of 8 to 4 is written 8:4; the 
ratio of 12 to S, is 12 : 3, &c. The expressions f, and 8 : 4, are 
of the same import, and one roay be exchanged for the other, at 
pleasure. 

Obb. I. The sign { : ) used 10 denoW ralio, is derived from tlie Eign of divi- 
sion, ( + ) the fiorizontal line being omitted. The English mathcmaticiona 
put (he antecedent far the numerator, and the consequent for the denomina- 
tor as above ; bat the French put the consequent for the numerator and tJie 
antecedent for the denominator. The EngUsh method appears to be equally 
simple, while it is confcaaeuly the most in accordance with reason. 

3. In order that concrete numbers may have a laliB to each other, thej mual 
necessarily eipress objects so far of the same nature, that one can be properly 
said lo be tifval to, or greater, or less than tJie Other. (Art. 294.) Thus a foot 
has a ratio to a yard ; for one is tJiree tirMS as long as the other ; but a fo"t 
has not properly a ratio to an hour, for one cannot be etdd to bo longer or 
shelter than the other. 

477. A direct ratio is that which arises from dividing the 
antecedent by the consequent; as 6-=-2. (Art, 474.) 

478. An inverse, or reciprocal ratio, is the ratio of tbe redp- 
rocah of two numbers. {Art. 160. Def. 10.) Thus, tlie direct 
ratio of 9 to 3, is 9 : 3, or f ; the reciprocal ratio is ^ : i^, or -^-i- 
■i=;5; (Art. 329 ;) that is, the consequent 3, is divided by the 



Nnte. — The term inverse, wgniBes inverted. Hence, 

An inverse, or reciprocal ratio is expressed hy inverting the frac- 
lion which expresses the direct ratio ; or when the notation is by 
points, by inverting the order of the terms. Thus, 8 is to 4, in- 
versely, as 4 to 8. 
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479. A simple ratio is a ratio which has but mie anteoedeni 
and one cont,eq unt and may be either direct or inverse ; as 9 ; 3, 

-tSO. \ conjownd ratio is the ratio of the products of the 
corresponlin^ terms of two or more simple ratios. Thus, 
fie simple ratio of D : 3 is 3 ; 

And of 8 : 4 is 2 ; 

The ratio compounded of these is 72 ; 13=6. 

"JBs. 1. A compound ratio is of the Same naluTe as any other ratio. Th« 
term is used to denote the origin of the ratio in particular cases, 
3. The compound ralio is equal to the prodiict of the simple ratios. 

Es. 1. What is the ratio of 27 to & ? Am. 3. 

2. What is the ratio of 8 to 32 ? Ans. \. 

Enquired the ratio of the following numbers : 

3. U to 7. 13. 324 to 81. 23. 63 lbs. to 9 oz. 

4. 36 to 9. 14. 802 to 99. i24. 68 yds. to 17 yds. 

5. 54to 6. 15. 9 to A6. 25, 40 yds. to 20 ft. 

6. lOStolS. 10. iTto G8. 2G. 60 miles to 4 fur. 

7. 144 to 24. 17. 13 to 52. 27. 45 bu. to8 pks. 

8. 136 to 17. 18. 27 to 135. 28. 6 gals, to 1 hhd. 

9. 261 to 29. 19. 53 fo 212. 29. 3 qts. to 20 gal. 

10. 567 to 63. 20. 47 to 329. 30. £l to 15s. 

11. 405to45. 21. lSlbs.to6lbs. 31. 15s. to £3. 

12. 576 to 64. 22. 28 lbs. to 4 lbs. 32. £10 to lOd. 

48 J . From tbe definition of ratio and the mode of expressing 
it in the form of a fraction, it is obvious that the ratio of two num- 
bers is the same as the value of a fraction whose numerator and 
denominator are respectively equal to the antecedent and conse- 
quent of the given couplet ; for, each is the quoiient of the numer- 
ator divided by the denominator. (Arts. 474, 185.) 

Obs. From the principles of fractions already established, we may, there- 
fore, deduce the following truths respecting ratios. 
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482* To multiply the antecedent of a couplet hy any numhtr 
multiplki the ratio hy that nwmher ; and to divide the antecedent, 
divides the ratio : for, multiplying the numeralor, multiplifis thfl 
Talue of the fractkn by that r.-amber, and dividiny the numerator, 
divides the value. (Arts. 18S, ISY.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16x2 : 4 is 9, which equals 4x2; 

And " 16^2 : 4 is 2, which equals 4-^2. 

Obs. With a ^Yen consequent the greater the anlcctdetd, the greater tht 
ratio ; and on the other hand, the greater the ratio, the greater the antece- 
dent. (Art. 187. Oba.) 

iS3t To multiply the emtaeqiient of a, couplet hy any number, 
divides the ratio hy fJiat number ; and to divide the consequent, 
multiplies the ratio: for, raultiplying t!ie denominator, divides the 
Talue of the fraction by that number, and dividing the denomina- 
tor, multiplies the value. (Arts. 183, 189.) 

Thus, the ratio of 16 : 4 is 4 ; 

The " 16:4X3 15 2, which equals 4-r2; 

And " 16:4-^2 is 8, which equals 4X2. 

Osa. With a given antecedent, the greater the conseqiieiU, the less the rode, 
and the greater the ratio, the less the eonaeqaenl. (Art. 189, Obs.) 

48 4. To multiply or divide both the antecedent and consequent 
vf a couplet by the same number, does not alter the ratio : for, mul- 
tiplying or dividing both the mimerator and denominator bv the 
same nmnber, does not alter the value of the fraction. {Art. 191.) 

Thus, the ratio of 13:4 is .5 ; 

The " 12X2:4X2 is 3; 

And " 12-^2:4-^2 is 3. 

485> If the two numbers compared are eqtml, the ratio is 9 
unit or 1, and is called a ratio of equality. Thus, the ratio of 
6X2; 12 is 1; for the value of -Vl=l. (Art. 196.) 



fcW) OfiUvidirglbeanleMil 
bjiuiy number' Of dividing 
Haying oi dividing bolh Ibe 
«BS. When llu iwo niiqiliera t 
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486. If the antecedent of a couplet is greater thiin the coijse- 
q^uent, the ratio is greater than a unit, and is called, a ratio of 
p-eater meqvality. Tlius, the ratio of 12:4 is 3 ; for the value 
c.f-i5»=:3. (Art. 196.) 

487. If the antecedent is less than the consequent, the ratio 
is less than a unit, and is called a ratio of less inequality. Thus, 
Ihe ratio of 3 : 6 is f-, or ^ ; for f=i. (Art. 105.) 

Oes. I. The if.irect ratio of two fractions which have a common immrrntor, 
is the same as the reciprocal rado of their denominulore. Thus, the ratio of 
5;-Ji3the3ameaa-}-:i, or8:4. 

3. The ratio of two fraclimis which have a common denominator, is the 
e.ime as the ratio of their nitmeralors. Thus, the ratio of ^ : ^ is the same 
as that of B : 4, viz : 3. Hence, 

488. Tlie ratio of any two fractions may he expressed in 
ivJiole numbers, by reducing them to a common denominator, and 
then using the numerators for the terms of the ratio. (Art, 484.) 
Thus, the ratio of | to i is the same as tV - t\, or G : 2. 

33. What is the direct ratio of 4 to 12, expressed in the lowest 
terms? Ans. ^. 

34. Wliat is the inverse ratio of 4 to in? Ans. ^-i-^=3 

35. Wliat is the direct ratio of 64 to 8 ? Of 9 to 63 ? 

36. What is the direct ratio of 84 to 21 ? Of 256 to 33 ? 
87. What is the inverse ratio of 4 to 16 ? Of 28 to 7 ? 

38. WJiat is the inverse ratio of 42 to 6 ? Of 8 to 72 ? 

39. ^Vhich is the greater, the ratio of 63 to 9, or that of 72 to 8 ? 

40. Which is the greater, the ratio of 86 to 240, or that of 45 
to 72? 

41. Which is the greater, the ratio of 120 to 85, or tliat cf 
240 to 170? 

42. IrVhich is the greater, the ratio of 624 to 416, or that of 
936 to 560? 

43. Is the ratio of 5X6 to 24, a ratio of greater, or less in- 
equality ? 
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318 RATIO. 

44. Is the ratio of6X9to7x8, a ratio of greater, or less ia 
equality ? 

46. Is the ratio of 2X4X1S to 4x32 a ratio of greater, or lesi 
ineqiiality ? 

46. What is tbe ratio compounded of the ratios of 5 to 3, am 
12 to 4 ? 

47. What is the ratio compounded of 8 1 10, and 20 : 16 ? 

48. What is the ratio compounded of 3 ; 8, and 10:5? 

49. What is the ratio compounded of 18 : 20, and 30 : 40 ? 

50. Wliat ia the ratio compounded of 35 ; 40, and 60 : 75, and 
21 to 19? 

■51. What is the ratio compounded of 60 : 40, and 12 : 24, aiic 
25 1 30 ? 

4:S0> la a series of ratios, if the consequent of eacli preced- 
ing coupiet is the antecedent of the following one, the ratio of tho 
first antecedent to the laH consequent, is equal to that com- 
pounded of all the intervening ratios. 

Thus, in the series of ratios 3 ; 4 



the ratio of 3 to 
of the ratios of c 
3x4X7 _: 
^4x7xiti 1 



16, is equal to that which is coi 
; 4, of 4: 7, and 7: 16; for, the 



1 pounded 
om pound 



ratio if 



490* 1/ to or from tlte terms of any couplet, two other «wm- 
hers Mving tlie same ratio he added (^ subtracted, the sums or re- 
mainders will also have the same ratio. (Thomson's Legendre, 
B. III., Prop. 1, 2.) Thus, the ratio of 12 : 3 is the same as that of 



And the ratio of the 
sum of the consequents 3+5, is thi 
couplet. That is, 

12+20 : 3+5 : : 12 : 3=20 : 5, or 
So also the ratio of the differs 
ftrence of the consequents, is the 
20—12 : 5—3 : : 12 : 3=20 ; 5, 



of the antecedents 12+20 to thfl 
the ratio of either 



3+5~3~r ~^- 
of the antecedents, 1 
le. That is, 
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4:91. If ill sevetal couplets tlie ratios are eijual, the sum of 
ell the antecedents has the same ratio to the si:m of all tlie waae- 
fients, which any one of the antecedents lias to its consequent, 
r 12:4=8 
Thus, the ratio of] 15:5=3 
( 18:G=3 
Therefore the ratio of (12+15 + 18) : {4+a+6)=3. 
Obs. 1. A ratio ofgreafcr ineqJuUUy is divdmsheit by adding the same stuni* 
fcr lo both tetms. Thus, Uie ratio of 8 : 3, is 4 j and the ratio of 8+4 ; 3+ 

4!9 3. 

'2, A ratio of less ine^imlUi; is iiureased by adding the same niimicr to both 
the terms. Thus, (he ititiD of 3:8 is i, and th? r^lio of 2+16:8+11! is {. 

PROPORTION. 

492> PROPORTioif is an, equality of ratios. Thus, the two 
ratios 6 ; 3 and 4 : 2 form a proportion ; for f ^^^J-, the ratio of each 
being 2. 



493. Proportion may be expressed in two ways. 

First, by the siga of equality (=) placed between the two 
ratios. 

Second, by four points (: :) placed l>etween the two ratioa. 

Thus, each of the expressions, 12:6=4:2, and 1 2 : 6 : : 4 : 2, 
is a proportion, one being equivalent to the other. The latter ex- 
pression is read, " the ratio of 12 to 6 equals the ratio of 4 to 2," 
or simply, " 12 is to 6 as 4 is to 2." 

Ons. The sign (; :) is sad to be derived from the sign of equaUtj, the four 
Voinls being merely the extremities of the lines. 

4:94. The number of terms in a proportion must at least ba 
/('«!■, for the equality is between the ratios of two couplets, and 
cachcouplet mtust have aa antecedent and a consequent. (Art. 47C.) 

Tjiere may, however, be a proportion formed from three num- 
bers, for one of the numbers may be repeated so as to fonn tivo 
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terms. Thus, tlie numbers 8, 4, and 2, arc proportional ; for th« 
ratio of 8 : 4=4 : 2, It will be seen that 4 is the consequent in 
the first couplet, and the antecedent in the last. It ia tiiereforn 
;/ between 8 and 2. 



Oes. 1. In this case, the nomber repeateii js colled the middle iervi or m>can 
prapoTiiinuil between the otiier two nunibera. 

The last term is called a t/tird proportional lo the other two numbers. Thm 
3 is a third proporUonal to 8 and 4. 

3. CBteni«stbotatEnnottoconfonnd;prfljiw(!DBwithmiib. (Art8.4"4,49SJ,i 
In a simple ratio there are but tviii terms, an anleceilent and a consequenl ; 
whereas in a proportion there must at least l>e^iif terras, or tu-a caiiplels. 

Again, one ralia roay be greaier or kss than another ; the ratio of 9 lo 3 ia 
greater than the ratio of 8 to 4, and Iceu than that of 18 to 3. Oneproparlim, 
OD the other hand, canuat be greater or lesa than another; Ibrequalili/ doea 
not admit of degrees. 

495* The Jirst and lasl terms of a proportion are called the 
extremes ; the other two, the means. 

Oes. Hinndogous terms are ^tlier the two antecejenis, or tlie two const- 
quents. Aiudogons terms atQ tlie antecedent and consequent of the same 
couplet. 

496s Direct proportion is an equality between two direct 
ratios. Thus, 12 : 4 : ; r 3 is a direct proportion. 

Oes. In a direct proportion, the first term has the same ratio to the second, 
as the third has lo the Iburtli. 

497. Inverse or reciprocal proportion is an equality between 
& direct and a reciprocal ratio. Thus, 8 : 4 : : -^ : J ; or S ia to 4, 
reciprocally, as 3 is to 0. 



49S> If four numbers are proportional, the pixduct of the e: 
fremes is equal to the ptvducl of the means. Thtis, 8 ; 4 : : 6 : 3 ' 
aproportion; for f =f, (Art. 4S2,) and8X3=4XG. 



ci piuporUoal Ois. I 
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i\gain, 1 2 : 6 : 1 i : -J is a proportion. (Art. 496.) 
And I2x-i-=6Xi. 
Obs. 1. Tlie trath of thia proposition may also be illustrated in the following 
minnet; 

The nambere 3 : 3 : : 6 : 9 are obviously proportionaJ. (Ait. 492,) 

For, f=f. (.■lrt.195.) Now, 

Multiplyia^ each rado by 37, (the product of the denominators,) 

Th. [rmp.,ll.n lm,m?-^J-^?l. (Art. 21. Ax, B.) 

Dividing both Uib niuueiator and (he d^nominalOF of the first couplet by ^, 
ftrt. 191,) or canceling the denominators and the same factorin27, (Art. 291,) 
also cancehnj; the 9, and the same factor in 27, we have 2x9=^X3. But 2 
ftod 9 are tfie citremes of the given proportion, and 3 and 6 ate the means; 
bence, the product of the eitremes is equal to the product of the means. 

S. Conversely, if the product of the estremes is equal to the product of t!ie 
means, ^e four numbers ore proportioaal ; and if (he proilucls are not equal, 
[tie numbers are not proportional. 

4:90. Proportion, in arithmetic, is usually divided into SimpU 
and Compound. 

SIMPLE PROPORTION. 

500. Simple Psoportios is an equality between two sJjRpfe 
totios. It may be either direct or inverse. (Arts. 479, 496, 497.) 

The most important application of simple proportion is the 
UGluliort of that class of examples in which tltree terms are given ta 
Jind a fiurtk, 

501> We have seen that, if four numbers are in proportion, 
the product of the estr«mes is equal to the product of the means, 
(Art 498.) Hence, 

If the product of the means is divided by one of the extremes, 
the quotient will be the other extreme; and if the product of tha 
extremes is divided by one of the means, the quotient will be tha 
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other mean. For, if the product of two factors is divided by one 
of them, the quotient will be the other factor. (Art. 156.) 

Take the proportioQ 8 : 4 : : 6 : 3. 

Now the product 8x3-r4=S, one of the means; 

So the product 8x3-t-6=4, the other mean. 

Again, the product 4XS-H8^3, one of tlie estremea; 

And the product 4x6-^3^:8, the other eictrem.e. 

502> Jf, therefore, any three terms of a proportion are givoi, 
ike fourth may be found Jyy dividing the prodttet of two of their. 
Iff the other term. 

0B9, Simple Proportion is often called the Ride of Three, from the circum- 
•tance th^ iiree terms are given to find a fourth. In the older arithmetics, it 
in also called the Odden RiiJe. But the fact that these names convey no idps 
of Ihe nature or object of the rule, seeias to be a strong objection to their use, 
not to say a sufiicicnl reason for discar<Ung them. 

Ei. 1. If the product of the means is S4, and one of the ex- 
tremes is 7, wliiit is the other extreme, or term of the proportion ? 

2. If the product of the means is 54, and one of the extremes 
is 18, what is the other extreme ? 

3. If the product of the means is '720, and one of the extremes 
is 45, what is the other extreme 1 

4. If the product of the means is 639, and one of the extremes 
is 213, what is the other extreme ? 

5. If the first three terms of a proportion are 8, 12, and 16, 
what is the fourth term ? 

fi'o^MiiOW.— 12XlG=lt)2,aad 192-r-8=24, the fourth term, or 
number required; that is, 8 : 12 r 1 16 : 24. 

6. It is required to find the fourth term of the proportion, fhe 
first three terms of wliich are 36, 30, and 24. 

7. Required the fourth term of the proportion, tiie first throe 
terms of which are 15, 27, and 31. 

8. Required the fourth term of the proportion whose first threa 
terms are 45, 00, and 90. 
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9. If 8 yds. of broadclott coat S96, how much will 20 j-da. cost 
ftt the same rate ? 

Solution. — It is plain that 8 yds. has the same ratio to 20 y<la, 
na the cost of 8 yds., viz : $06. has to the cost of 20 yds. That ia, 
8 yds. : 20 yds. : : $96 : to the cost of 20 yds. 
NowS0tiX20=$192O; and $1930-r-8=$240. Ans. 

10. If 35 men will consume a certain quantity of fioar in 20 
days, how Jong will it take 50 men to consume it "! 

Nol^. — Since the answer is Jays, we put Ihs given days for IJie third term, 
Then, »s the flour will not last 50 men bo long be it will 35 men, we pot tha 
Bmallec number of men for the second term, and the larger for tne first. 
Opei-alion. 

Bier. Wen. Dnys, 

50 : 35 : : 20 : to the number of days required. 

20 Multiply the second and third terms to- 

50 ) TOO gethcr, and divide the product by the first 

14 days. Ans. term, as in the last example. 
PROor.— 50XW=35X20. (Art. 498.) 

503. From the preceding illustriitions and principles, we de- 
duce the following general 

RULE FOR SIMPLE PROPORTION. 
I. I'lace that numier for the third term, which u of the santt 
hind as t!ie ansioer or number required. 

11. Them, if hy the -nature of the question the answer must l« 
greater tlian the third term, place tJie greater of the other two mtm- 
herafar tlie second term ; hut if it is to he less, place the less of the 
Other two numbers for the second term, and the other for the first. 

III. Finally, multiply the second and third terms together, divide 
rt« product by the first, and the quotient will be tlie answer tn the 
Koae denomiwition as tlie third term. 

Proof, — Multiply the first term and the answer together, mid 
if Hie product is equal to the product of the second and tMrd terms, 
the -work is right. (Art. 498.) 
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Deirutnslrahon.—U fnui naratiera nro pi-opordonal, we hove seen thai tin 
product of ihe raea«.v is «quul to llio product of the ck^cjiKS; (Art. 49.H;) IherO' 
tore (he [irodiicl of the scaiiiil and Diird terms mual be cciUHlto that oltlie first 

^uoUent will oB tht. otiicr; (Art. ISGi) conaequenlly, when the first threu 
ternia of b proportion are given, the product of the second and t/uni terc-j di- 
vided by the^ji, mast give the/ffufiA term or onsioer. 

The object of placing that number, wluch is of the sama kind as the answer, 
for tlie Ui'ird term, instead of the second, as is Bometimes done, is twofold ; Ist, 
it avoiit the neceasilj of the Ride of TAres Inverse ; 2d, the third term, in 
many eases, has no riiiio to the first; consequently it is inconastent with the 
prindples of proportion to pot it for the Becond term. Thus, in the ninth ei- 
amp[e, if we put 3Uli for the second term, it would read. 8 yds. ; 38(i ; ; '211 
yds. : SSJ40, the answer Cut a yard can hdve no ratio lo a diilJa' ; for one 
cannot be said to ba gifora nor fcs! than the other. (Art, 47li. Oba. S.) 

Ob3. I. If the first and second terms are compound numbers, reilucc thein 
to the lowest dcnommaOon mentioned in dther, before the multiplication or 
division is performed 

*V"hen the third term contains liifferent denominations, it must also be re- 
duced to the lowest denomination mentioned in it. 

2. The prooesa of arranging the terms of a question foe solution, or put- 
ting it into the form of a proportion, is called slating Ihe iptestion. 

3. Questions in Simple Proiiortion, we have seen, may be solved by 
Anidpii. After solving the following examples by proportion, it will be anei- 
cellenl eienase for the student to solve them by analyas. (Art. 463. Obs. 3.) 

11. If 16 barrels of flour cost SlI2, what -will 129 barrels coat? 

12. If 40 acres of land cost $540, what will 97 acres cost? 

13. If 641 sheep cost S1923, what will To sheep cost? 

14. At the rate of 155 mUea in 12 days, how far can a man 
Iravelin 60 days? 

15. How much hay, at Sl7.50 per ton, can you buy for $350 ? 

16. If £45 buy 63 lbs. of tea, how much wiU $1540 huy? 
IT. If 90 lbs. of pepper are worth 72 lbs. of gmger, howmanj 

lbs. of ginger are 64 lbs. of pepper worth ? 

18, A bankrupt compromised with his creditors, at 64 cts. ou 8 
dollar ; how much will be received on a debt of §2563.50 ? 

1!). An emigrant has a draft for £1460 sterling; how much ii 
it worth, allowing S4.84 to a pound ? 
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; Ana. 


8 : 1 






Now $048- 


■^8=$8l 


. Ana. 


Or thus, 


9X648 

72 


=tlie ansv 


T>.,.i 


0X648 


_SXG48 
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SIMPLE ','ROPOR.TION BY CANCELATION. 

20, If 72 tons of coal cost $648, how mucli will 9 tons cost? 
Having stated the question as bo- 
fore, we perceive the factor 9 is com- 
mon to the first two terms, and 
therefore may be canceled. (Art, 
151.) 

.-er. (Art. 503.) 
_ ~S81, the same as before. Hence, 

504. When the &st term has factors common to either of 
liie other two terms. 

Cancel the factors which are convmon., then proceed according Ut 
ike rule above. (Arts. 151, 221.) 

pBOOr. — Place the answer in the denominator, or on the left of 
the perpendicular line, as the case mny he, and if the factors ofth* 
iivisor exactly cancel tliose of the dividend, t/te work is right. 

Oes. I . The question should be stated, before attempting to caticel the com- 
non gictorB. When the terms are of tlifferent denominations, the reduclioi) 
if them may aome^mes be shortened by Cancelation. 

lendicular line between the first and second terms, as in division of fractions. 
^Art. i^l.) In this case tlu> tiiird term should be placed under the second, 
rrith the sign of proportion ( : : ) before it to denote its origin, and its relatjon 

!). It will be perceived that cancelation ia applicable in Simple Proportion to 
Ul those examples, whose first term has one or more factors annmsTi to it and 
iither of the oiier terms. 

21. If 24 yds. of cloth cost $63, what will 320 yds. cost? 

Operutimi. 
g)* yds.]320 yds,, 40 When arranged in this way, the 

5 |::Si0!, 21 question is read, 24 yds. is to 320 

~3«r [S2I X40=$840. yds., as $63 is to the answer required 
92. If SO bu. of oats coat £l, how much will 2 quarts ooat ? 
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23. If 12 bbls. of flour cost $88, wLat will 108 barrels cost * 

24. If 30 cows cost $480, what will 173 cows cost ? 

35, If a man can travel 240 miles in 16 days, how far can h4 
travel in 29 days ? 

20. If 48 men can build a ship in 84 days, how long would it 
iuke 16 men to build it ? 

27. If i of .1 ton of hay coats £f, what will -f of a ton cost ? 

Soliiti(m.—i : i : : f : -Ana. Now,+xiXt=^2. Jna. Hence, 

509. If tho terms in a proportion are /racd'ona/, the question 
is stated, and the answer obtained in the same manner as if they 
were whole numbers. 

Obs. When tlie first and second terms are fractions, we may reduce them to 
acommon denotninatcr. anil then employ ihe numetatora onlj ; for the ratio ' 
of two fractions which have a common cieoominator, ia the sajite as the ratio 
of their numerators. (Art. 437. Ob».2.) 

28. If ■?■ of a cord of wood cost Si. 35, what will f of a cord 

29. If ^ of a yard of her^ge cost 8 shillings, what will ^ of a 
yard cost 1 

30. If 4^ of a yard of sarcenet cost f of a dollar, what will 3% 
yds. cost? 

31. If '} of a pound of chocolate cost -^ of a dollar, what will 
25-J pounds cost ? 

32. Wh.at will 165 melons cost, at ^ of a dollar for 5 melons ? 

33. A man had 420 acres of land which he wished to divide 
among his three sons A, B, and C, in proportion to the numbers 
7, 5, and 3 ; how much land would each receive ? 

Solut'ion. — Since the several parts are to he proportional to the 
iLUTubers 1, 5, and 3, the sum of which is 15, it is evident that the 
ouui of all the given numbers is to any one of theni, as the wholo 
quantity to be divided to the part corresponding to the numfaei 
\ised as the second terra. 

That is 15 : "; : : 420A. to A's share, which is 106 acres; 

Also 15;5i:420A. toB's " " "140 acres; 

And 15 : 3 : : 420A. to C's " " " 84 acres. 

Proof. — 196+140+84=420A. the jtiven number, {At. 11.) 
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506. Hence, to divide a gives number or quantity into parts 
whick shall h& proportional to any given miiubers. 

Place the whole number or quanliiy to he divided for the third 
term, the sun, of the given nuTnhersfor the first term, and each of 
the given numbers respectively for the second; thert multiply and 
divide as before. (Art. 503.) 

34. A farmer wishes to mix 100 bushels of provender of oats 
and com in the ratio of 3 to V : Low many bushels of each must 
he put in ? 

35. Bell metal is composed of 3 parts of copper, and I of tin : 
how much of eac^ ingredient will be used in making a bell which 
weighs 2667 pounds ? 

36. Gunpowder is composed of 70 parts of nitre, 14 of char- 
Eoal, and 10 of sulphur : how much of each of these ingredients 
will it take to make a ton of powder ? 

37. If 40.12 lbs. of sugar are worth §5.13, how much can bo 
oought for $125,375? 

38. The Vice-President's salary is $5000 a year: if his daily 
expenses are $10, how much can he lay up ? 

39. If i lb. of snuff cost iff, what wUl 150 lbs. cost ? 

40. If -f off of ^ ofa sloop cost §1500, what wUl the whole cost? 

41. If i of f of an acre of land on Broadway is worth $8200, 
bow much is -J of |- of an acre worth ? 

42. A man bought 4 of a vessel and sold J of what he bought 
for $8240, which was just the cost of it : what was the whole 
vessel worth ? 

43. How many times will the fore wheel of a carriage which is 
7 ft. C in. in circumference turn round in going 100 miles ? 

44. How many times will the hind wheel of a carriage 9 ft. 

5 in. in circumference, turn round in going the same distance ? 

45. There are two numbers which are to each other as 15 lo 
81, the smaller orwhichis75: what is the larger? 

46. What two numbers are those which are to each other as 

6 to 6, the greater of which is 940 ? 

47. If two numbers are as S to 12, aad the less is 320, That 
ia tJte greater t 
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4B. Tiiere are two flocks of slieep wliicii are to each other as IS 
to 20, and the greater contains 500 : how many does the less con- 

40. An express traveling 60 miles a day had been dispatched 
5 days, wlieii a second was seiit after him traveling l.i miles a 
day ; how long ivill it take the 1 itter to overtalie the former ? 

60, A fox has 150 rods the : lart of it hound, but the hound 
runs 8 rods while the ton runs t rods : liow far must the hound 
run before he catches the fox ? 

61, A stack of hay will keep a cow 20 weeks, and a horse 15 
weeks ; how iong wilZ it keep them both ? 

52. A traveler divided 80s. among 4 beggars In such a man- 
ner, that as often as the first received 10s., the second received 
9s., the third 8s., and the fourth 7s. : what did each, receive ? 

63, Pure water is composed of oxygen and Jiydrogen in the ratio 
of 8 to 1 by weight : what is the weight of each in a cubic foot 
of water, or 1000 ounces avoirdupois? 

COMPOUND PROPORTION. 

507. CoupousD pROPORiio.v is an equality between a cow. 
pound ratio and a simple one, (Arts. 479, 480.) 

' ' > : : 12 : 3, is a compound proportion. 

That is, 6X4 : 3X2 :: 12 : 3; for, 6X4x3=^3x2X12. 

Osa. Compaunil proportion is cMeHy applied to the solution of eiamplcj 
which would require tieo or more statements in simple propordgn. It ii somB- 
times called Dovbie RuU of Three. 

Ex. 1. If 8 men can reap 32 acres in 6 days, how many acres 
can 13 men reap in 15 days? 

iSM^^esiion.— When stated in the form of a compound propor- 
tion, the question will stand thus : 
8m. : 12nn. » 
6d. :.5d. S^^='2A.:totl».™we.. 

That is, the product of the antecedents 8X6, has the sarat 
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ratio to tlic product of the consequents 12x15, as 32 lias to tlie 
Miswer ; or simply, 8 into 6 : 12 into 15 : : 32 : to tlie answer.. 

Operation. The product of the nunibera 

3S;X 12X 15=5760, standing in the 2d and 3d pkces 

And 8x C=48, divided by the product of those 

Now fl'!00-^43=120. standing in the first place, will 

Arts. 120 acres. give the answer. 

Neie. — The learner will observe that ilia not the ratio of 8 to 12 alone, 
nor that uf G to lb, which ia equal to the ratio of 32 to the answer, ns it is 
tometimes slated; but it is the ratio ampoundedoiSia 13, and (i to 15, which 
ia equal to the ratio of 33 to Ihe answer. Thus,8xG: 12X15:: 33: 120, the 
answer, A compoonJ proportion when stated as above, is read, " the ratio of 
8XI> is to 13X15 13 32 is lo the answer." 

2. If 6 men can earn M2 in 60 days working 8 hours per day, 
Kowmuch can 10 men earn in 84 days working 12 hours a day? 

Operation. r, , . . 

State the question, thei. 

8iT ( : : £42 : to Ans. "^^"'^P'/ ^^^ <1^"<^«' ^^ 
. -.1 \ before. 

12hTS. ) 

10X84X12X42=423300; and 6x60x3=2880. 
Now 423360^-2880=147. Ans. £147. 

508. From the foregoing illustrations we derive tlie follow 
ing general 

RULE FOR COMPOUND PROPORTION. 

I. Place that number which is af the same kind as ike enswer 
required for Uie third term. 

II. Then take the other numbers in pairs, or two of a kind, and 
mrrange them as in simple prc^ortion. {Art. 603.) 

III. Finolhj, multiply togetlur all the second and third terms, 
divide the result by the product of the first terms, and the quo- 
tient will be the fourth term, or answer required. 



6y Google 



830 COMPOUND [Sect. XIV 

Proof. — Miillijly the answer into all of the first lerms or ante- 
cedents of the first coupMs, and if the product u equal to the con' 
Hrnied product of all Hie second aitd third terms, the work is right. 
(Art. 498.) 

Oes, 1. Among the given nvunbcra there is but one which is of the saBW 
kind as the answer. Thia is sometimes called the odd, term, and is alwiiyg ts 
ba placed for the third term. 

2. If ths antecedent and cansequeal of any couplet are compouni! numbetfl, 
tbey most be reduced la the lowest denomination menlloned in either, befors 
the multiplicaUon is performed. When the ttirij term contains different de- 
nominiUiona, it most also be reduced to the lowest mentioned in it. 

3. (luestions in Compound Proportion may be solved by Analysis ; also by 
Simple prgporHon, by mailing ivjo or iiwre separate ata.tcmenta, 

3. If 12 horsos can plough 11 acres in 5 days, how many 
horses can plough 33 acres in 18 days 1 

4. If a man walking 12 hours a day, can traTel250 miles m 10 
days, how long will it take him to travel 400 miles, if he walks but 
10 hours a day ? 

5. If 40 gallons of water will last 20 persons 5 days, liow 
many gallons wiD 9 persons drink in a year ? 

6. If 16 laborers can earn £i\5, 12a. in 18 days, how many 
laborers will it take to earn £35, 2s. in 24 days ? 

COMPOUND PEOPORTION BY CANCELATION, 

7. If a person can make 60 rods of wall in 45 days, working 12 
hours a day, how many rods can he make in 72 days, working 8 
hours a day ? 

StateTneiit. 
45d. : 72(1. ) B'"J'- 
12hr^. : 8hrs. f : : 60 : to the answen That ts. 

^,3 4 

/2X8X60 #X8X^0 -, , . „ 

. = — ^ =64 rods. Ant. Hence, 

46X12 i$Xi% 
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509, When tte first tenns liaye factors common to the sec- 
ond or thiid terms. 

Cancel fhe factors wkich are common,, then divide theproduct of 
those remairdng in the second and third terms by the prttduct of 
those remaining in the first, and tlie quotient will he the aiiswer. 

Proof. — Place th£ answer in the denominator, or on the left of 
ike perpendicular line, and if ike factors of ike divisor and dividend 
exactly cancel each other, ike work is right. 

Obs. 1. Insleadof placing pdntsbctweeD the antocodents and coQsequenla 
of the left hand couplets of the proportion, it is somettnies more convenient to 
put a perpendicular Une hetween them, as in division of fractions. (Art. 23-^.) 
This will bring all the terms whose product is to be divided on the right of the 
line, and those whose product is to form the divisor, on the left. In this case 
the third term shonld bs placed below the setond terms, with (he sign of pro- 
portion (; 1) before it, to show its oiigm, and its relation to the answer. 

9. It will be observed that CanceU-iixm can be applied in Compound Pro- 
portion to all those examples whose jirsf terms have factors comman to the 
tec&nd terms, or to the third term. 

8. If 24 men can saw 00 cords of ivood in 6 days, when the 
days are 9 hours long, !iow many cords can 8 men saw in 36 
days, when they are 12 hours long? 
Operation. 



u^ 


tm. 


Od. 


m-, 2 


Shis. 


12hrs. 




: : Wc, 10 


Ans. 


2Xl'ixiO 



=240 cords. 

9. If 6 men can make 120 pair of boots in 20 days, working 
8 hours a day, how long will it take 12 men to make 360 pair, 
working 10 hours a day? 

10. If 12 men can build a wall 30 ft. long, S ft. high, and 4 
ft. thick, in 18 days, how long will it take 36 men to build ono 
860 ft. long, 8 ft. high, and G ft. thick. 

11. K a horse can travel 120 miles in 4 days when tbe days 
are 8 hours long, how far can he travel in 30 days when the days 
we 10 hours long ? 

QnsT.-SQD, When Ibe fiial terms h&ve factors coitinion to the second or lUtd tHini 
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12. If i25i) gain $30 in 2 years, wliat will be the interest of 
S750 for 5 years ? 

13. What will be tlie interest of ^500 for 4 years, if ?600 will 
gain $42 in 1 year ? 

14. If S3G0 gain $14.40 in 8 montts, what will $4800 gain in 
32 months? 

15. If a family of 8 persons spend §200 in 9 months, Jiaw 
much will 18 persons spend in 13 months ? 

16. If 15 men, working 12 hours ft day, can hoe 60 acres in 20 
days, how long will it take 30 boys, working 10 Lours a day, to 
hoe 96 acres, 6 men being equal to 10 boys ? 

CONJOINED PROPOR.TION. 
5 1 0> When eacii antecedent of a compound ratio is equal in 
value to its consequad, the proportion is called Cmijoiited Propor- 

Obs. Conjoined Proportion is often called the cAoni riifc It is chiefly used 
;n comparing the coins, weights and measures of two conntriea, through tho 
inedinm of those of o^er countries, and in the liigher operations of ex- 
change. The odd, Urm U GometimeB called the devta^d. 

1*7. If 20 lbs. United Slates make 12 lbs. in Spain ; and 15 lbs. 
Spain 20 lbs. in Denmark ; and 40 lbs. Denmark 6D lbs. in Russia ; 
how many pounds in llussia are equal to 100 lbs. U. S. ? 

Operation. Arrange the given terms in 

20 lbs. U. S.^12 lbs. Spain pairs, making the Crst t«nn the 
15 lbs. Spain=20 lbs. Den. antecedent, and iu equal tho 
40 lbs. Den. =60 lbs. Rus. consequent; then since it is 
How many lbs. R.^100 lbs. U. S. required to find how many of 
the last kind are equal to a 
given number (100 lbs.) of the first, place tlie odd term or de- 
mand under the consequenLs. 

Then, 20X15X^0 : 12X20x60: : 100 : Ans. 



That is g0 
1$ 



12 Cancel tho factors i-omniop 

20 to botli sides, find the ptiduct 

00, 4 of those remMoing on tho right 

; : i00, 10 divided by the product of Uiowf 

12X10=120 lbs. on the left, is the acwer. 
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511. From these illustrations we derive the following 

RULE FOR CONJOINED PROPORTION. 

I. TaMn^ the terms in pairs, place the first term on the left of 
the eiffn of equality or a perjiendieular line for the antecedent, and 
iti equal on Ike right for the consequent, and so on. Then, if the 
imiwer is (a be of the same kind as the first term, place the odd 
term under the antecedents ; hut if not, place it under t/te conse- 
quents. 

IL Canetl tlie factors common tobolhsides, and if the oild term 
falls under tlie consequents, divide the product of the factors re- 
maining on file right by the product of those on the left, and the quo- 
tient will be t/ie answer ; but if the odd iei-JA falls under the amte- 
eedents, divide the product of tlie factors remaining on tite left by 
ilie product of those on tlie right, and the quotient will be the 

PROor. — Reverse the operation, tah'ng the consequents for the 
antecedents, and l/ie answer for tlie odd term, and if the result thus 
obtained is the same aa the odd term in the given question, the work 

uid tile last aaseq-M 

18. If 100 lbs. United States, make 05 lbs. Italian ; aad 19 lbs. 
Italian, 25 lbs. in Persia ; how many pounds in tlie U. S. are 
equal to 50 lbs. in Persia? Ans. 40 lbs. 

19. If 10 yds, at New York make <) yds. at Athens; and SO 
vds. at Athens, 112 yds. at Canton; how many yds. at Canton 
are equal to 50 yds. at New York ? 

20. If 50 yds. of cloth in BoatOB ore worth 45 bbls. of flour in 
Philadelphia ; and 90 bbls. of flour in Philadelphia 127 bales of 
cotton in New Orleans ; how many bales of cotton at Kew Or- 
leans are worth 100 yds. of cloth in Boston? 

21. If Sl8 U. S. ai-e worth 8 ducats at Frankfort; 12 djcats 
tl Fiankfort 9 pistoles at Geneva; and 50 pistoles at Geneva, 24 
rupees at Bombay i how many rupees at Bombay are equal to 
Hoc United Rtatfls ? 
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SECTION XV. 

DUODECIMALS. 

Art, 513* Duodecimals are a species of compound numbera, 
the detiominations of which increase and decrease uniformly in a 
twelvefold ratio. Tlie denominations are feet, inches or primes, 
Kconds, thirds, fotirihs, fifths, &c. 

Note. — The term duodecimal ia derived from the Latin numeral duodecim 
wtiicti signifies iioelve. 

TABLE, 
12 foiirtlis ("") make i third, marked '" 

12 thirds " I second, " ' 

12 seconds " 1 inch oi- prime, " in, or ' 

12 inches or primes " 1 foot, " ft. 

Hence 1' =-tV of 1 foot- 

1" =-jkj of 1 in., or T^ of iV of 1 ft.=TiT oi 1 ft. 
\"'=-ivi of 1", or -iV of A of A of 5 ft-=TVo of 1 ft. 
Obs. The accents used (a dis^gnish tha diiTerent denominations below (^ 
ate called hidices. 

513. Duodecimals may be added and subtracted in the same 
manner as the other compound numbers. (Arts. 300, 302.) 

MULTIPLICATION OP DUODECIMALS. 

5 1 4< Duodecimals are principally applied to the measurement 
of surfaces and solids. {Arts. 285, 286,) 

Ex. 1. How many square feet are there in aboard 12 ft. 1 Ib, 



diiodecimuL ? Repeal ihe THblc. Ots. 



s chiefly sppUsd I 
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Operation ^^ ^^^ multiply each denomiDation of the 

y> f[ I' muliiplicand hy the feet in the multiplier, be- 

4 ft S' ginning at the right hand. Thus, 4 times "!' 

T q j^ • J} a''^ ^8', equal to 2 ft. and 4'. Set the 4 

3 ft l' e" 'in'^S'' inches, and carry the 2 feet to the next 
■ f - ,, ' ni' product. 4 times 12 ft. arc 48 ft. and 2 to 
carry make 50 ft. Again, since 3'^=-^ of a 
ft. and 7'=-^ of aft., 3' into 7' is tVt of a ft.=21", or I'andO". 
Write the 9" one place to the right of inches, and carry the 1' to 
the next product. Then 3' or -ft of a ft. multiplied into 12 ft.=- 
^ of a ft., or 36', and I' to carry make 37' ; but 37'=3 ft. and 1'. 
Now adding the partial products, the sum is 53 ft. 5' 9''. 

Obs. It will he afen from this operaUon, that feet mnltiplied into feet, pro- 
duce teet; feel into inclies, produce inches; inehea into inches, produce 
BEConda, &c. That is, the product of any two factors has as many accents na 
the factors themselves have. Hence, 

S15t To find the denomination of the product of any two 
factors in duodecimals. 

Add the indices of the two factors together, and the sum mil ba 
the iiidex of their prodvct. 

Tlius, feet into feet, produce feet; feet into inches, produce 
inches ; feet into seconds, produce seconds ; feet into thirds, pro- 
duce thirds; &c. 

Inches into mchea, produce seconds ; inches into seconds, pro- 
(luce thirds; inches into fourths, produce _^iA.!, &c. 

Seconds into seconds, produce /oMi-(/is ; seconds into thirds, pro- 
duce ^iAs,- seconds into sixths, produce eighths, &C. 

Thirds into thirds, produce sixths; thirds into fifths, produce 
eighths ; thirds into sevenths, produce tenths, &c. 

Fourths into fourtlis, produce eighths ; fourths into eighths, pro- 
duce twelfths, &c. 

Nate. — The foot is conridered the tinil and has no hidez. 



t in ituodeclmals 1 What do &M 



hirili Inlo Ihlrdi I Tldrdi 1 
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516> From these illustrations we derive the following 

ROLE FOR, MULTIPLICATION OP DUODECIMALS. 

I. Place Oie several terms of the multiplier under the eorrespotul- 
Ing terms of llie mwltiplkand. 

II. Multiply each term of tlie multipUcaTul hy each term of th* 
multiplier separately, beginning with the lowest deitomination in th* 
multiplicand, and the highest in the mulUplier, and write the first 
figure of each partial product one place to the right of that of ih» 
^■seeding product, wtder its corresponding denomination. (Art. 516.) 

III. finally, add the several partial products togellier, carrying 
1 for every 12 both in multiplying and adding, and the sum will 
he the answer required. 

Obs. 1, It is someliines asfcecl whether the inches in duodeoimala, are Imcar^ 
'giiare, or cvtic. The answer is, Ihey are neither. An inch ia I Itoei/th of a 
foot. Hbocb, in measuring Buriiicca an inch i« t"! of a sejaare loot ; that U, a 
surface I loot mide anj 1 inch Ain^. Id meosiiring solids, an inch denotes -f^ 
of a imile foot. In measuring lumber, these inches are commonly called car- 
Peltier's inches, 

3. Mechanics, also surveyors of wood and lumber, in taking dimensions of 
thrai work, lumber, &c., often call the inches s. fTokioitsl part of a foot, and 
then find the contents in feet ami s./ractian of a foot. Sometimes inches ara 
r^arded as liecinuils of a ibot. 

3. We have seen that one of the factors in multiplication, is always to bii 
considered an aislract number. (Art. 82. Obs. 3.) How then, can feet ba 
mulupKed by feet, inches by inches, &c. 

It should be observed, that when one geometrical quantity ia multiplied by 
another, some particular exlenl Is lo be considered the v-til. It is immaterial 
what this eitentia, provided it remains the same in the clifferenl parts of iLa 
same calculation. Thus, if one of the laclora is mie/ooi and the other Iml/a 
foot, the former being 13 in., and the latter 6 in., the product is 7i in. Though 
it would be nonsense to say that a given length is repeated as ojlen ta aiuilAer 
is long, yet there is no impropriety in saying that one ia repeated as many timei 
as there are feet or inches m another. 

i. On the principles of dtiodecimals, it has been supposed that pound*, 
■hillings, pence, and farthings can be multiplied by pounds, shillings, penes, 
and farthings. But it may be asked, whai denojniwition shillings multiplied 
by pencg, or pence by farthings, will producel It is absurd to say (hot 
ils. and Gd. is repealed 2b, and Gd, times, 

JiiisT.— 518. WhaiiatherulefiKpiulllplitMionof rtuodceiinalsl Oil. What Hud oT 
ra^M Ul thOH ipohen of in measnrisi surbcei bj duadeclmali t In meaiurlni Krilu 
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Ex. 2. Hoiv many square feet are there in a piece of nmrbla 
9 i;. 7 in. 2" Jong, aiid's ft. 4 in. 7" wide ? 

jVnfc,— It is not sbsolutely neceBsary to begin to multiply liy the highest do- 
naminalion of tlie multiplier, or to place the lower denomination to the right of 
the mulliplicaml. The result will be the same if we begin with the lomeat lie- 
iiomination of the multiplier, ami place the first figure of each partial proiloct 
nndcr the figure by which we multiply. 

Common Meiliod. Second Method. 



2S ft. 9' 


6" 






3 ft. 2- 


4" 


S" 




5' 


7" 


2" 


' 2"" 



28 ft. 9' G" 
Jn-l. 32 ft. 5' 5" 10"' 3"". ^»s. 32 ft. 5' 5" 10'" 2"", 

3. How many square feet are there in aboard 15 ft. 7 in. ItMig, 
snd 1 ft. 10 in. wide? 

4. How many cubic feet in a stick of timber 15 ft. 3 in. bag 

2 ft. 4 in. wide, and 1 ft. 8 in. thick? 

5. How many cubic feet in a bloclt of granite 18 ft. 5 ia. long, 
4 ft. 2. in. ivide, and 3 ft. 6 in. thick ? 

0. How many square feet in a stock of 10 boards, 15 ft. 8 in, 
long, and 1 ft. 6 in. wide? 

7. How many square feet in a stock of 15 boards, 20 ft. 3 in. 
long, and 2 ft. 5 in. wide ? 

8. Multiply IG ft. 3' 4" by 6 ft. 5' 8" 10"'. 

9. Multiply 20 ft. 4' 8" 6'" by 7 ft. 6' 9" 4'' . 

10. Multiply 18 ft. 0' 5" 10'" by 4 ft. 8' 7" 9"'. 

11. Multiply 50 ft. 6' 0" 2''' 6"" by 3 ft. 10' 5". 

12. How many cords in a pile of wood 50 ft. 6 in. long, 8 ft, 

3 in. wide, and 7 ft. 4 in. high ? 

18, If a cistern is 30 ft. 10 in. long. 12 ft. S in. wide, and 10 ft. 
2 in. deep, how many cubic feet will it contain 1 

14. Wlat will it cost to plaster a room 20 ft. 6 in. long, 18 ft. 
iride, and 10 ft. high, at 12^ cts. per square yard " 

15. How many bricks 8 in. long, 4 in. wide, and 2 in. thick, 
uill make a wall 50 ft. long, 10 ft. high, and 2 ft iu. thick ? 
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SECTION XVI. 

EQUATION OF PAYMENTS. 

Art. 517> Equation of Payuents is the process of findmg 
ihe equalized or average time when two or more payments due at 
diffiirent times, may be made of once, without loss to either party 



518. From principles already esplained, it is manifest, wien 
;he rate is fixed, the interest depends botii upon Xh.^ prineipal and 
the time. (Art. 404.) Thus, if a given principal produces a cer- 
tain interest in a given time, 

Double that principal will produce twice that interest ; 
Half that principal will produce half tiiat interest ; r&c. 
In double that time the same principal will produce twice that 
interest ; 

In fto//that time, kalfihai interest ; &o. 

519. Hence, it is evident that any given principal will pro- 
duce the same interest in any given time, as 

One lialf that principal will produce in double that time ; 

One third that principal will " " thrice that time ; 

Tvyice that principal wdl " " lialf that time ; 

yArice that principal will " " a //iiri/ of that time; Ac 

For example, at any given per cent. 
The int. of S2 for 1 jear,is thesameastheint.of Jl forSyrs. ; 
Theint. of l3for I year, " " " ^IforSyrs.; An. 

The int. of 14 for 1 mo. " " ■■ $1 for 4 mos. ; 

The int. of $5 for 1 mo. " " " $1 for 5 mos. ; &C, 

ioft lb* latamt dipcnil 1 
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520. The interest, tl-^refore, of any given principal for 1 year 
w 1 month, t&c., is the same, as l/ce interest of 1 dollar /or as tMm^ 
years, or months, as there are dollars in the given principal. 

Ex. 1. Suppose you owe a man $15, and are to pay him %5 in 
10 montlis, and ^10 in 4 montliE, at what time may botli pay- 
dents be made without loss to either party ? 

Analysis. — Since the interest of ft5 for 1 month is the same as 
tlie interest of Si for 5 months, {Art. 519,) the interest of $5 for 
10 months must be equal to the interest of Si for 10 times 5 
months. And 5 rao.X10=00 mo. la like manner the interest 
.of $10 for 4 months is equal to the intei'est of $1 for 4 times 10 
months; and 10 mo.X4=40 months. Now 50 monthsadded to 
40 months make 90 months ; tlvat is, you are eatitlcd to the use 
of $1 for 90 mouths. But $1 is -^ of ^15, consequently you are 



entitled to the use of #15, i^ of 90 months. 


and 90-7-15=6. 




An^. 6 months. 


Proof. 




The interest of ^5 at 6 per cent, for 10 m< 


». is ^o X.05 = S.25 


Theinterest of 610 " " •' 4 mc 


1. is $10X.02= .20 




Sum of toth §.45 



The interest of $15 at 6 per cent, for 6 mo. is 15X-03=S.45, 
521. From these principles we derive the following general 

RULE FOR EQUATION OF PAYMENTS. 
First multiply each debt hy the time before it becomes due ; then 

divide the sum of the products thus obtained by tlie sum, of the debts, 

and the quotient leill be the average time required. 

Oss. I- If one of ihc Aebis ie paid doicn, its prodact vil\ be nothing; but 
io finitiDg the sum of the debts, thU payment must be lulJeil with the others. 

3. When there are months and days, the months must be reduced to daje, 
or the clays tu the fiBctional part of a month. 

3. Th-B rule is based upon the Bupposition that disamnt and iMerestj/aid in 
adca^^e are eipiai. But this is not exactly trae; consequently, the rule, 
(hough ill gsneral use, is not strictly accurate, (.^rl. 43a. Obs. 1.) 

QiTiiT.— yil, Whal is Ok rule fnr eqiulion of payintiU I 
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2. If you owe a rnan ^^60, payable in 4 moL'Jis, $120 payable 
in 6 m(»itlis, and $180 payable in 3 monthb, at wbat time may 
you justly pay the whole at once ? 

Operation. 
$ 60X4 = $240, the sanie as $1 fiw 240 months. (Art. 520.) 
$120X6 = $730, " " " $1 for 720 
$180X3 ~ S!540, " '• " SlfoF540 
1360 debts. $1500, sum of products. 
Kow 1500-r360=4f months. Am. 

3. A merehant bought one lot of goods for $1000 on 5 months; 
anotjwr for $1000 on 4 months ; another for $1500 on 8 months; 
"what is the average time of all the pa)Tneiit3 ? 

4. If a man has one debt of $150, due in 3 months ; anotlief 
of $200, due in 4^ mocths ; another of $500, due in 1^ months ; 
what is the average tinie of the whole? 

5. A Bjan bought a house for $3500, and agreed to pay $300 
down, and the balance in 6 equal annual instalments : at whai 
time may he pay the whole ? 

6. If you owe one bill of §175, due in 30 days ; anotherfrf $180 
due in 60 days ; another of $1 20, due in 65 days, and another of 
t200, due in 90 days : when may you pay the whole at oace ' 

PARTNERSHIP. 

SSS* PABTSBBSHir Is the associatinij r^ two or more individ- 
uals togeth^ for ilte transaction of business. (Art. 464.) The per- 
sons thus associated are called partners; and the association 
itself, a company or Jirm. 

The money employed is called the mpital or itock ; and th« 
profit or loss to be shared among the partners, the ditddmd. 

Case I. — When stock is employed an equal length of time. 

Ei. 1. A and B formed a partnership ; A furnished $000 cap- 
ital, and B $900-, they ganed $300: what was each partner's 
thare of the gain ? 

aDirr.— 5JI. What Is pDitnenhipT Whal an the penong Ihui associated cnlled^ 
Whu la thcuseclalimillHlfcsltBdl Wlial U Iha money eniplijyEd nlltd I Whal tku 
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Amil^m. — Since the wtole stock is S600-rS000^$1500, A's 
part of it was •ffj^=t and B's part was -iVifir=f- Now Binco 
A. put in -^ of the stock, he must liave -f of the gain ; and $300 
Xf=^120. For tlie same reason B must have f of the gain; 
and $300Xl=$180. 

Or, we may reason thus : As the whole stock is to the whole 
[ain or loss, so is each man's particular stock to his share of 
Ihe gain or loss. 

That is, $1500 : $aoo : : $600 : A's gain ; or gI20. 
And ^1500 : §300 : : $900 : B's gain ; or Sl80. 

Proof.— $130+$180=$300, the whole gjun. (Art. 21. Ax. 11.) 

533* Hence, to find each partner's share of the gain or losa. 
^hen the stocS; of ea«b is employed for the same time. 

3Iultij^y each, man\ itoek hy iJie whole gaiit or loss ; divide the 
•product by tlw whole stock, and th quotieat will he his share of the 
gain or loss. 

Or, make each man's stock ilie numerator, and the whole stock 
the denominator of a comrn&n fraction , inuUiply the gain or loss 
by the fraction which expre'nes each mam '.hare of the stoch, and 
the product will be his share of the gain or loss. 

Pboo!'. — Add the several shares of the gain or loss together, and 
if the sum is equal to the whole gain or loss, the work is right. 
(Art. 21. Ax. 11.) 

Obs. I. The preceding case is often culled SingU Fellowship. Bui rfnce a 
jiarljierskip is necessarily composed of (joo or irMjre individuals, it is somewhat 
difficult to see the propriety of calling it single. 

3. This rule is ap[ilicable to questjona in Bankniplcj', and all oth>;r opera- 
dons in which there is lo be a division of property in speciJUd pruporlifnis, 
(Arts. 465, 46f! ) 

2. A, B, and C formed a partnership ; A put in $1200 of the 
capital, B $1600, and C $2000 ; they gained $960 : what was 
each man's share of the gain ? 

QctBT.— 5S3. How is each man's share of the gnln nr !oss rmind. when the sUwIt of 
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8. A, B, and G entered into partnersMp ; A fumtslied $2350, 
B $3200, and $1S20 ; they lost $860 : what was eacli man'a 
share of the loss ? 

4. A bankrupt owes A S2400, B $4600, C $6800, and D ^9000; 
his whole effects are worth. 811200 : how much will each creditor 

5. A, B, C, and D, engaged in an adventure ; A put in $1T0, 
B §160, C $140, and D g!130 ; they made $3000 : what waa eaoU 

Case II. — Wfieii the stocks are employed uneq^ial lengtlhs of time, 

6. A and B formed a partnerehip ; A put in $900 for 4 months, 
and B put In $400 for 12 months ; they gained #763 : what was 
each jnan's share of the gain? 

Not£. — It is obvious tliat the gain of each itependa Ijotli upon tbe capUal hs 
furnished, ond the time it was employed. (Art. 518,) 

Analysis. — Since A's capital §900, was employed 4 months, 
his share of tlie gain is tlie same as if he liad put in S3600 for 1 
month; (Art. 519;) for $900X4=^3600. Also B's capital 
$400, being employed 12 months, his share of the gain is tho 
same as if he had put in $4800 for 1 month ; for $400X 12= 
$4800. The sum of $3000 and S4800 is $8400. Therefore, 
A's share of the gain must be -^-g^^^. 
B's ■■ " " " ■HIS=t. 

Now $763X?=SS327, A's share. 
And $'!63X4-=S436, B's share. Hence, 

534. To find each partner's share of the gain or loss, when 
the stock of each is employed uriequal lengths of time. 

Multiply each partner's stock hy the time it is employed ; mait 
each man's product tlm numerator, and the sum of the products iht 
denominator of a common fraction ; then multiply the whole gain 
or loss by each man's fractional share of the stock, and the product 
will be his sliare of the gain or loss. 

Obs. This ease is often called Cumpmind or Double Fellowship. 
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7. The firm of X, Y, and Z lost $4500; X had ^3200 em- 
ployed for C months, Y $2400 for 1 months, and Z ^1800 for 
months : what was each partner's loss ? 

8. A, B, and C hired a pasture for $00; A put in 16 oieo 
for 20 days, B 17 osen for ISJdays, and C 22 oxen for 10 days; 
what rent ought each man to pay ? 

0. In a certain adventure A put in $12000 for i months, then 
adding $8000 he continued the whole 2 montlia longer; B put 
in £25000, and after Smonths took out $10000, and continued the 
rest for S months longer ; C put in $35000 for 2 months, then 
withdrawing -f of his stock, continued the remainder 4 months 
longer ; they gained S15000 : what was the share of each ? 

GENERAL AVERAGE. 

525* The term General Average, in commerce, signifies thb 
apportionment of certain losses among the different interests con- 
cerned, when a part of the cargo, furniture, &c., of a ship Las 
beon voluntarily sacrificed to preserve the rest. (Art. 466.) 

The property tlius sacrificed is called the jettison. 

526« Losses thus incurred are charged to the ship, the carffo, 
KoA ihs freu/kt, pro rata ; or according to the I'a/we of each. 

The contributory interests are to be freed from all charges upon 
them before the average is made. 

Obs. 1. In estimating the fieight, in N«w York, mie-kaif, but in moat ports 
one-tiird is deducted from the gross amount, for seamai's wages, plotage, and 
other small charges. 

2. In the valuation of ma^its, spars, cables, rigging, &c., of the ship, it is cus- 
tomary (0 JeUuct a lUrd from the cost of replacing them ; thus calling ihe 
Did, two-thirds the value of the new, in making the average, 

3. The cargo is valued at the price it would bring at its destined port, after 
the storage and other necessary charges are deducted. The property sacn- 
flced must be taken into the account as well as that which is Kaved, 

527< General Average may be calculated both by Analysis 
KoA. Partnership. (Arts. 406, 522.) 

Obs. I. Losses arising from the ordinary wear and tear, or from a sacrifieo 
Dode for the safety of the ship only, or a particular part of the cargo, must 
b« borne bv the individuals who own the property lost, and not bj gmerai 
aetragn. 
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S. General average ia not altowtd, unless the peril was inminewl, and tb« 
nciifice indispensable fur the saret; of the aliip and C[«w. 

10, The sLip Jlinerva from Locdon to New York, had on board 
a car^ valued at $75000, of wHci A owned $30000 ; B $27000 ; 
and C $18000 ; this gross amount of. freight and passage money 
■was $11040. Tho ship was worth $40000, and the owner paid 
8520 for insurance on her. Being overtaien by a severe tempest, 
the master threw $18000 worth of A's goods overboard, and cut 
away her mainmast and anchors; finally, he brought her into 
port, where it cost $2796.75 to repair the injury ; what was the 
loss of each owner of the ship and oai^o ? 

Operation. 
Ship valued at . . , $40000.00 

Less premium for insurance . 520.00 $30480.00 

Cargo worth .... 75000.00 

Freight and passage money . $11040.00 
Less one-half for wages of crew 5520.00 5520.00 

Anioartt of contributory interests 



Goods thrown overboard valued at 
Cost new masts, spars, &c. 
Less one third for 



old 



$2796.75 
932.25 



$120000.00 
§18000.00 

1864.50 
15.13 
120.37 
$20000.00 



Commissions on repairs 

Port duties and incidentals 

Amount of loss 

Now S20000X80000-^gl20000 = $5000, loss of A. 
$20000X27000-H$120000=S4600 " B. 
$20000XI8000-^$120000=|3000 " C. 
?20000X!l!)480-^gl20000=$6580 " Ship. 
S20000X 5520-^ $120000= $ 920 " Freight. 

Proof. — Whole loss (Ax. 11.) $20000, the same as above. 

Sol^. — We may also find what per cent the loss is ; then multiply each 
contribjriory inlerest by t-he per ™nt. Thus, dnce S130000 lose JiUOOOO, 91 wUJ 
lose -ps^Vir^ of $20000; and20000+S120000=.16^; that is, lh« lossU 16} 
per cent. Now S30000X -1 01=85000, A's share of the loss. The toss of Itu 
others may be found in n EJiijilat manner. 
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EXCKANOE OF CUERENCIES. 
538. The term cmrencij, signifies money, or tlie drculaHnff 
tfiiediujtt of tiade. 

5 29. Tfee intrmsic value of the coins of different nations, de- 
pends upon their weight and the punty of the metal of which they 
we made. (Art. 245, Ohs.) 

Obs, Par the present standflrd weight anil jaiii^ of the coins of the United 
States, 6ee Arts. 245, 346. Par that of British coin, see Art. 24H. Obs. 

530. The relative value o! foreiga coios is determined by the 
laws of the country aad commercial usage. 

0g3. The kgal value of a pound steding in this csunti; has been different 
6t different times. By act of Congress, 1799, it was filed at $4,44f. !n 1839 
Hb value was raised by the same authority to S4,80 ; and in 1843, to S4.84. 

53 !• Tlie process of changing money from tlic denominations 
cf one country to its equiviilent ralue in the denominations of an- 
other country, is called Exchange of Carre^icies. 

Case I. — Reduction, of Sterling to Federal Money. 

Ex. 1. Change £60 sterling to Federal money. 

Solution. — Since £l is worth §4.84, £60 are worth 60 times as 
oiuch, and S4.84XS0=S290.4O. Am. 

3. Change £S, Is. 6d. to Federal money. 

Operation. We first reduce the 7s. 6d. to the decim^ 

$4.84 of a pound ; (Art. 346 ;) then multiply $4.84, 

8.375 and £S.375 together, and point off the prod- 

$40,635 Alts. uct as in multiplicatioH of decimals. Hence, 

932> To reduce Sterling to Federal Money. 

Multiply the legal val'oe of one pound, ^4.84, hy the gioea mim- 
ier of pounds, point off the product as iw. multlplicalion of deci- 
mals, and it ■aill he the answer required. (Art. 324.) 

If the exa7iiple eontaing shillings, pence, and farthings, tliey mud 
he reduced to the deehnal of « poand. 
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Obb. I. Tho reiismt of tMs rule is obvious from the principle that £5 art 
worth 5 times as much as £1, &c, 

3. Tta rula nsnaHj given for reducing Sterling to Federal Money, is to re- 
duce the shillings, pence, and farthings io the dedaiai of a pound, and placing 
It on the right of the given pounds, divide the whole sum by ■^. This rule i* 
based on the taw of 1799, which filed the value of a pound at $4.44^, and 
that of a dollar at 4s. 6d. But $4.44^ is 9 per cent, of itself, or 40 cents lest 
than $1.84, which is the present kgal value of a pound ; consequently, tha 
i^esult or answer obtained by it, must be 9 per cent, too smaS. A dollar is now 
equal to49.6i!. very nearly, instead of 54d. as formerly. 

533. From the preceding rule it ia plain that Ouineas, Francs, 
Doubloon$, and nGfordffn coJm, may be reduced to Federal Tnoney, 
by multiplying i/ie legal value of one by the given number. 

Change tbe following sums of Sterling to Federal money : 
8. £850, 10s. 8. £1000, 4s. 6d. 13. £50173, 12s. 6^. 

4. £175, 15s, 9. £1600, 8s. 7-i-d. 14. £53262, 13s. S^. 

5. £85, 13s. 6d. 10. £13531, lOs. i^A. 15. £76337, 15a. 7|d. 

6. £200, 7s. 6d. 11. £43116, 9s. lOd. 16. £58762, 188. Sid. 

7. £421, 16s. 4d. 12. £69318, 10s. Sid. 17. £1000000. 

Case II. — RedveU&n. ef Federal to Sterling Mcmey. 

18. Cbange $40,635 to sterling money. 

fi'oJwfioB.— Since 14.84 are worth £l, ^40.535 are worth na 
many poimds as $4.84 are contained times in $40,535; and 
$40.536-t^4.84=8.375; that is £8.375. Kow reducing tlio de- 
cimal ,S75 to shillings and pence, (Art. 348,) we hare £8, 7s. 6d. 
for the answer. Hence, 

534* To reduce Federal to Sterling money. 

Divide the given, mm by 314.84, {the value of £1,) and point off 
the quoiieni as in division of deciriKds. The figures on the left 
kand of the decimal point wiil be pounds ; those on the right, deci- 
mals of a pound, which snust be i-cduced to shillings, pence, and 
farthings. (Art. 848.) 

Ohs. Federal money may be reduced to Guineas, Francs, or any fordg* 
sdn, by dividing ibe given sum. by the value o{ one guinea, ime franc, &c. 

QutsT.-933. HowtnaytbreigncoioslieredncedlDFetteialuiiODei; KH.Uo«igFi« 
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CUERENCliSS. 




Change the follci 


ing sums of Federal to 


Sterhng money: 


19. ^396.86. 


23. $2160.50. 


27. ^25265. 


20. 435.60. 


24. 915.66. 


28. 41470. 


21. 876,25. 


25. 4275.10. 


20. 50203. 


22. 1235.33. 


26. 5300.75. 


30. 100000. 



535> Pi'evioua to the adoption of Federal money in 17SG, 
accounts in the United States were kept in pounds, shillings, 
pence, and farthings. 

Oss. At tile time Federal money wa s adopted, the colonial currency or MUi 
of cralil issued liy the cnlonieE, hail more oi tees depredated in value : that is, 
B colonial pound was worth less than a pound Sterling ; a colonial sibling, 
tben a shilliog Sterling, Ins. This depieeintion being" greater in some col- 

" SB than in others, gave rise to the i/iffereiU vahies of the State currencies, 
n N. E. cur,, Va., Ky,, Tenn,, la., 111., Miss., Misaou,, 6s. or £-^=^1. 

In N. r. cur,, N, C, Ohio, and Mith,, - - 8s, or £f =S1. 

In Penn, cur., New Jer., Del., and Md., 7s, Gd, (7is,) or £f =81. 

n Georgia cur,, and South Carolina, 4b, Sd. {4Js.) or £^=$l. 

In Canada cur,, and Nova Scotia, - - - 5s. or £-^=^1 

Ala., La,, Ark., and Florida use Federal Money exclusively. 

Case III. — Seduction of Federal Money to State currencies, 

31. Reduce $63.23 to New England currency. 

Solution. — Since Si contains 0s. N. E, cur,, $63,25 contains 
03.25 times as many; and 6s.X63.25 = 370.50s. Now 379-^20 
■=£18, 19s., and .6s,X12=6d. (Art. 348,) Ans. £lB. 19s. ed, 

53G> Hence, to reduce Federal money to State currencies. 

Multiply the given sum hy the number of shillings which, in the 
required currency, make $1, and the product will he the anauier in 
shillings, and decimals of a shilling. Fhe sMlUngs should he re- 
iuced to pounds, ond the decimals to pence and firtAings. (Art. 348.) 

32. Reduce 1450 to New England currency. 

33. Reduce ^567.50 to New York currency. 

34. Reduce 5^840.10 to Pennsylvania currency. 

35. Reduce $1500 to Canada currency. 
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Cabs IV. — Reduction of Stale currencies to Federal Money, 

36. Reduce £23, 12s. 6d. K E. currency, to Federal money. 
Solution.— £'29, 12s. 6d.=472.5s. (Art. 348.) How since 6s. 

N. E. cur. make $1, 472.5s. will make as many dollars as Os. is con- 
tained times in 472.58. ; and 472.5s. -^63.=78.';5. Ans. ST8.75. 

537. Hence, to reduce State currencies to Federal money. 
Sedate the pounds to sJdllings, and the given pence aiid fartkingt 

to the decimal of a shilling ; tlien divide this sum hy the nmnher of 

ihillings which, in tJie given curreiwy, make $1, and the quotient 

will he the answer in dollars and cents. 
Obs. One state currencj may be reJuceJ to another by first reJucing Iha 

pTen currency to Federal money, then to the currency required. 

37. Eeduce £160. 5s. W. E. currency, to Federal money. 

38. Reduce £245, 13s. 6d, N. T. currency, to Federal money. 
30. Reduce £369, 15s, 7-id. Pean. currency, to Federal money, 

40. Reduce £1800, Geoi^ia currency, to Federal money, 

41. Reduce £5000, Canada currency, to Federal money. 

FOREIGN COINS AND MONEl S OP ACCOUNT. 
538> The denominatioTA cf iiojcj m which the laws of a 
country require accounts to be kept ore called Mmtyi of aeeount. 
They are geaerollj repieaented by i co ii uf the =iine name; 
sometimes however th \ ait, mctelv jiommil like i lis m. Fede- 
ral money (Ait 24o ) 

539* Foreign Moneys of ArcounI tjith the par value of the 
unit estahlished bj commercial usa le erpres'ied tn Federal Money* 

Ausina,— 60 kreutzera—l flonn I flonn (silver) is equal to 30 485 

Bd^iKTH.—xaa cents= 1 guilder or flonn ; t guilder, (silver) .40 

The cmnitgeofEelgiumin 1832, was made amilar to thalof France. 

Denaatten. — 8 Batellere=I soocoo; 4 soocoos^I dollar or rial, - MO 

Brazil.— Wm rees=l inaree=S.8a9, The silver coin, 1300 rees .994 

Bremen. — 5sehware8=^l grate; 73 grotes=l rix dollar, (silver) ."^7 

TiTitish I»dia,.~\% pice=i anna; IG anna3=l Co. lapee, (aiiver) .445 

The current (silver) rupee of Bengfd, Bombay and Madras, is worth .441 



; Kellj'jUilvsrinLOiin 
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Buenos Aijrc^—fi rials=l JoUar currency, (fluctaaling) - - 80J3 

CfH-'ow.— lOcasli^l candarine; IOcan.=! niacei 10ir.aee=! taci 1.48 
Tko cash, whidi is made of copper and kail, is said to be Ihe oniy 

money coined in Cliimt. 
Capeqf Gooii £Cnpe.—66t!Teis=l schilling; 8 sebillings=l mc clollaf .3lS 

Ceylmi. — 4 pice=l ffuiatn ; 12 faaams^I rix liidtar - - .40 

Cvia. — 8 riaJa plQte=l dollar; I diJlar - _ . . lOO 

Cu^fl/wiia.'— 8 riala=l dollar; 1 dollar, (rariable) mean value - 1.00 
Chili.— S rials=l dollar; 1 dollar, (silver) - . . ^,00 

DenMaTh. — 13pfeningB=l ekilling; I6sfcilIingB=l mate; t>inarcs=; 

1 rigsbank or rix dollar, (silver) - - , . - ,53 

ligypt. — 3 aspers=l para; 40 parasol piastre, (silver) - - .048 

Frmice and Great BrUain.—See Tables. (Arts. 347, 2^.) 
Greece. — 100 lepta=! dcachmS; I drachmfi, (silver) - - ,166 

Hollcmd.— 100 ccnts=l florin or guilder; 1 floiin, (silver) - AO 

Havihwrg. — 13 pfeninga^I schilling or sot; 16 schillingB=l marc 
Lubs; 3marcB=l rix dollar. The current mare, (fli!ver)=S.28; 

maro banco .35 

The term Lulre, signifies money of Labec. The marc cvrreitcy 

is the common coin ; the Tiitirc banco is based uptm ccitilicates 

of deposit of bullion andjeweh^ in tiie bank of Hamburg. 
InvtHces and nccounla are sometimes made out in pountls,sciilIings, 

and penes, Plemish, whose subdivisions ore like sterling money ; 

the pound F)emiEh=7! marcs banco. 
Japan., — 10 candarines=l mace; I0mace=llael 
/am.— 100 cenls=I florin; 1 florin, as in Netherlands 
Also 5 doita=l slirer; 3 Etivers^l dubbel; 3 dub.^l schilling; 

4 schilliags^l florin ...... 

MoaHi.-^Ogronif=l taio; 13 tari=l scudo; 3i scudi^l pezza 
MsairUim.— la public accounts 100 ceQts=:l dollar 

In mercantile aceounls 30 aol3=l Uvie; 10 li»res=I dollar. 
ManiUa, — 34 inaravei!is=l rial; 8 riola^l dollar, (Spanish) 
Milaii. — 13 denari=:l soldo; 30 soidi=t lirat ... 

Mexico. — 8riala=l dollar; 1 dollar . , . . 

fl/nnfe Video. — 100 centesimoa=l rial ; 8 rials=l dollar 
staples. -10 grani=l carlino ; 10 carlini=l ducat, (silver) 
\'ctheri<i/ndi, —Accounts are kept throughout the kingdom in florins or 

gnilden, and cents, as adopted in 1815, Seo Holland. 
iV™ SauSk Wales. — Accounts are kept in sterling money. 
Norway.* — V20 skiilings^l rii dollar specie, (sdver) - - 1.06 
Papal Siiites. — 10 ba3occhi=l paolo; 10 pacJi=l scudo or crown 1.0* 

Pern.— 6 tial3=l dollar, (silver) l.OO 

* Venezuela, Nen 'irenade, and Ecuador. 
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/>ori«goi.— 400rcc5=lcriizailo; 1000 rees=:l miiree or crown - SI. 13 
Praisui. — 12pfeningB=l gto8ch,(silver)30groschen=ltiialerordid. .09 
Russia '—100 copBctB=l rouble, (silver) ... - .78 

SHrdjiiia— 100ce)itPBinii=t lira; 1 lirii=l franc, French - .18* 

Sttsiltn —12 ruQclsljcia^l skilling ; 48 skirjings^l rii dol,, specie 1 .OG 
Siciln— 20 grBni=l tflni| 30 tari=I oiicia, (gold) - - 2.40 

Spa'n — 2 maraveciis=;l i[ulnto; 16 quintoB^I rial of old plate - .10 

20 nals velli>n=l Spamiah dollar - - . . 1.00 

The nal of old plate is not a cinn, but it is the denomination in 
whii,h iDToices and exchanges are generally compaled. 
Si. OfWBiMg-o.— 100 centimes=I dollar; I dollar - - - ,33j 

Tuscany. — 13 denari di pezia^l aotdo di peraa; 3 solili di peMa=) 

pezia of S rials; 1 pezza, (ailter) ■ ■ - - .90 

Turkey. — 3 aapere^l para; 40 paiaB=.l piastre, (tluclualing) - .05 

Venice. — 100 cenlcami^l lira; 1 lira=l franc, French - - .I8fj 

Formerly accounts were kept in ducats, lire, &c. 12 denari=l 
soldo; 20 aoldi=IIira piccola; C^ lire jHCCole^l ducat current; 
a lice pc.=l ducat cOectivc. The vnlue of the lira piccola is .096 

West Indies, BrUisk. — Accounts are kept in pounds, shillings, pence 

and iarthings, of the Enme relative vnlua as in England. The 

Talae of the pound varies very much in the diScrent islands, and 

is in all cases less than the pound sterling. 

540. The foUmmtg coins and moneys of account have been 
mode current in tlie United Sto.tes, 6y act of Congress, at the rates 
annexed. \ 



Pound sterling of Gt, Bntain, 84-84 
Pound ofCnnada, Nova Scotia, 4.00 
Do. New Brunswick and New- 



Plorin 



Lif Ketl 






Do. Southern States Germany, 
Guilder of NetherlnndB, 
Ileal Vellon of Spain, 
Do. Plate of Spain, 
Milree of Portugal, . 1 

Do. Aiorea, 

Meitc Banco of Hamburg, 
Thaler or Rii Dollar, Prussia, 
and North. States Germany, 



Rix Dollar of Bremen, 
Specie Dollar of Denmi 
Do. Sweden and Norw 
Rouble, silver, of Russi 
Florin of Austria, 
Lira of Lombardo, Venetian 

kiniFdom, 
Lira of Tuscany, 
Do. of Sardinia, 
Ducat of Naples, 
Ounce of Sicily, 
Leghorn Livres, 
Tad of China, . 
Rupee, Company, 



Do. of B, 



ish India, 



laoflndii 
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Arts. 540-543. | 

54-1. Foreign gold and silver coins, at the rates established 6j 
Uie Custom Bouses ami eommereial usaffe.* 



Buinea, Enc-Iigh, 


(gold) 


K5.00 


Leghorn Dollar, 


is.) 


Crown, " 


(sUver) 


1.13 


Scudo of Malta, 


(J.) 


Shilling piece, " 


C^-) 


.33 


Doubloon, Mexico, 


(g) 


Bank tolten, " 


(s.) 


.35 


Livre of Keufchatel, 


(s.) 


Florin of Basre, 


{!,) 


.41 


Half Joe, Portugal, 


(.§■) 




(ff.) 


4.80 


Florin, Prussia, 


(s.) 


LivreofCntaloiiia. 


(s.) 


.531 


Imperial, Russia, 


is) 


Florence Livre, 


('.) 


.15 


Rix Dollar, Rhenish, 


M 


Louis d'or, French, 


(B-) 


4.56 


Rix Dollar of Saiony 


(s.) 




(=-) 


1,06 


Pislole, Spanish, 


(^■) 


40 Francs, 


(A') 


7.06 


Rial 


('■) 


5 Francs, " 


(,.) 




Cross Pistareen, 


(3.) 


Geneva Livre, 


(s,) 


.31 




(5) 


10 Thaleis, German 


(.¥■) 


7.eo 


Swiss Livre, 


(s.) 


10 Pauls, ItEdy, 


(s.) 


.97 


Crown of Tuscany, 


(s.) 


Jamaica Pound, nemaial, 


3.00 


Turkish Piastre, 


(..) 



EXCHANGE. 

542. Exchange, in commerce, signifies tlie receiving or pay- 
ing of money in OEe place, for an equal sum in another, 6y draft 
or hill of Exchange. 

Oaa. 1. A IliU of Exdtange is a wriltea order, addreaaed to a person, di- 
recting him 1o pay at a spedfied time, a certain sum of money to another per- 
son, or to his order. 

2. The person who signs the bill ia called the drawer or iHoiier ; the person 
in whose favor it is drawn, the buyer or remitler ; the person on whom it is 
drawn, the drawee, and after he has accepted it, the accepter i the person M 
whom the money is directed to he paid, the payee f and the person who Ziaa 
legal poEsesHon of tt, the holder. 

3, On the reception of a bill of exchange, it should be immediately pre- 
wnted to the draieee for his acceptance, 

543. The acceptance of a, bill or draft is a promise to pay it 
at maturiti/ or the specified time. The common method of accept- 



ky Ihi iici»planca or n t 

'SuMSDUfllofGoM 

1S46 ; Tnylnr's Gold am 



ycel The holder 1 543. 
ifcldlJcDuIMii Ogden 
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ing a bill, is for the drawee to write his name under the word 
accepted, across the bill, either on its face or back. The drawea 
is not responsible for its payment, until he has accepted it, 

Obs. 1. If the fa.ijee-v\s)m\osellmtraiiiJer a bill of exchange, it is nece(» 
Bary for him to endorse it, or write his name on the back of it. 

!i. If the endorsee directs the bill to he paid to a particular person, it la 
called a speciai endorseate^it, and the person named, is called the endoTsec. 
if the endorser simply writes his name upon the back of the hill, the endorse- 
toeiit is said to be Uwik. When the endorEemeot is blank, or when a bill ii 
drawn pajabU to the bearer, it may be tranafened from one to another at 
pleasure, and the drawee is bound to pay it to the holder at maturity. If the 
drawee or accepter of a bill fail to pay it, the endorsers are reaponaible for it. 

54^4. When acceptance or payment of a bill is refused, the 
holder should duly notify the endorsers and drawer of the fact 
by a legal protest, otherwise they will not be responsible foi' ita 
payment. 

Obs. 1. A prolesl ia a tomral declaradon in writing, made by a civil officer 
termed a notary pabHc, at the request of the holder of a bill, for its non-aaepl- 
once, or mm-pai/ment. 

S. Whan a bill is returned j/reksled for non-acceptance, the drawer mual 
pay it immediately, though the specified time has not anired, otherwise he is 
liable to prosecution. 

3. The Ime specijied Ibr the payment of a bill ia a maltei of ngreement be- 
tween the parties at the time it is negotiated. Some are payable at sight; 
othcs in a certain mimber of days or mjmih after sight, or after date. When 
payable after sight or date, the day on which they ore presented is not reck- 
oned. When the time is expressed in months, they are always understood to 
mean calendar months. Hence, if a bill payable in one month is dated the 
25th of January, it will be due on the 35th of February. And if it is dated 
the 28lJi, 29th, 30th, or 31st of January, it will be liue on the last day of Feb- 
ruary. It is customaiy to allow tliree days grace on bills of exchange. 

545> Bills of exchange are usually divided into inland and 
foreign bills. When the drawer and drawee both reside in the 
eame country, they are termed inland bills or drafts ; wlien they 
reside in different countries, fdreign bills. 

Obs. In negotiating foreign bills, it is customary to draw tAree of tlie same 
dale and ammMl, which are called the First, Second and "Hiird of JSxshangs i 
and collectively, a Set of Exehaiige. These are sent by different ships la 
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eonveyancEJ, and when the first that arrives, is accepted or paid, tlie oiliers 
become vind. The oliject of this arcangement is to avokl delays, which might 
Bciac from accide^^3, miscarriage, &c. 



Eichangi! £10l)a. Boston, Oct, 3d, 1847. 

At nir.ety liaya sight of this first of Eichange, (the second and third of 
the same date and tenor unpaid,) pay George Lewis, Esq., or order, One Thou- 
laod Pounds sterling, with or without farther advice. 

John W. Adams. 
To Messrs. RoTnscHii,D & Co. 
Droh^s, London. 



83500 . New Yohk, Sept. 37tli, i847. 

Thirty days after sight, pay to the order of Messrs. Newnian &. Co., 
Twenty-five Hundred Dollars, value received, and charge the same to 

MacT & WOODEDRY. 

To Messis. D. BiKER iJr. Co. 
Merchants, New Orkaiis. 

546. The term par of exclutnge, denotes the standard by 
which the comparative worth of the money of different countries 
is estimated. It is either intrinsk or comnierdal. 

The inlrinsie par is the real value of the money of different 
countries, determined by the weight and purity of their coin. 

The commercial par is a nominal value, fixed hy iaw or commer- 
cial usage, by which the worth of the money of different countries 
is estimated. 

Oes. I., The inlrinsie par remains the same, so long as the standard cedni 
of each countiy are of the same melah, and of the same weight and furUyi 
but in case the standard cams are of dijfereal metals, the intrinsic par must 
rary, as tSie comparative values of the metals vary, 

S. The commercial par is conTenlional, and may at any time be changed 
6y law or custom. 

5iTit By the term coarse of exchange is meant the current 
price which is ptdd in one place for bills of a given, amount drawn 
on another place. 

Obb. 1. The course of cichange is seldom st<dione,nj or at far. It varien 
itDin-.— £40. Whal is meini by pu of eichanie 1 iDiilmic pai ] CuuiiiMnial pu 1 
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Mcording to the circnmatanceB of trade. When the balance of liade is again»« 
a country, that is when the eiporla are less than the imports, bills on ths 
foragn country will bo above par, for the reaBon that there will be a greatei 
demand for them to pay the balance due abroad. On the other hand, when 
the balance of trade is in farar of a country, for«gn bills will be below par, 
for the reason that fewer will be teijuired. 

2. It should be remarked that the course of exchange can neier exceed 
very much the intrinsi/: par value ; for it is plain that coin or Indliim instead of 
bills will be remitted, whenever the course of exchange is such that the es 
penee of insuring and transporting it from the debtor to the creditor country, 
IS less than the preniTiM for bills, and the exchange will soon sink to par. 

5 48. Sates of eiechanffe on Great Britain are commonly reck- 
oned at a certain per cent., on the old commercial par, instead of 



theM 






Obs. 1. According to the old par, tlie Talue of a pound sterling is $4.44^1 
ea fixed by act of Congress, in 1799. According to the item par it is $iM. 
The intrinsic valae of a£ ster. orsoveragn, according to assays at the U. S. 
mint, is 94,801. The new par is the value fixed by the government in 1849, 
and is used in calculating duties, when the invoice is in sterling money. 

3. The old par iamne per cent. &!! than the !ie» par or legal valuei conse- 
quently the rate of exchange must reach the nominal premium of 9 per cent 
before it is ai par acooriiBng to the nera standard. 



Table of Exchange shoviing the value of £1 Sterling fro. 
to \2\ per cenl. prer/iium on the old par of $4.44-J-. 



1 to 



Old Par $4,444 


Siperc 


t. |4.68i) 


8 pel ct. $4,800 


Ofperet. 


$4,878 


1 per et. 4.489 


6 


4.711 


8i " 4.811 


10 " 


4.889 


2 " 4.533 


6i " 


4.733 


8i " 4.822 


lOi " 


4.911 


3 " i.SiS 


1 " 


4.756 


8^ " 4.833 


11 " 


4.933 


4 " 4.622 


n " 


4.767 


9 New Par 4.844 


iH " 


4.956 


4^ " 4.644 


H " 


4.778 


Hperct. 4.856 


12 " 


4.978 


5 " 4.667 


ii " 


4.788 


fii *■ 4.867 


12* ■' 


5.000 



Note. — 1 . When exchaoge is 10 per cent, advance or over, on the old par, 
it will canse a shipment of specie to England ; for the freight, interest and in- 
surance will not amount to so much as the premium. When the premium it 
.ess than 9 per cent. English firnds are, in reality, below theii intrinsic pur. 

2. The prac^ce of quoting rates of exchange at the old par, is calculated to 
lead persons unacquainted with the subject into serious mercaniik mislaifs. 
and to degrade our national cvTrencii by making it appear to foreign natiujw 
10 I"! so much ieiMP pis'. 
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Ex. 1, A merchaat negotiated a bill of exchange on London for 
JC500, 10s., at 8 per cent, premium on the old par : hoiv much 
did he pay t'or the bill ? 

Solvtio>i.—£oOO, 10s.=£500.5. (Art. 346.) 

Now S4.44|-X500.5=$2224.44i at the old par value. 
Then $2224.44f X .08= 177.95^ the premium. 

TJie sum paid §2402.40 Ans. 

Or, the val. of £l by table, $4.80X600.5=S2402.40. Ans. 

2. A merchant negotiated a bill op Liverpool for £1000, at 

1 per cent, discount from the new par: what did he pay for it? 

3. What will a bill cost, on England, for £5265, 13s. 6d., at 
Si per cent, advance on the old par? 

4. How rauoh is a bill worth on France for 1500 francs, at 

2 per cent, above par, which is S.18Q per franc ? 

5. What will a bill cost on Paris for 56245 francs, exchange 
being 5 francs and 54 centimes to the dollar ? 

6. What cost a bill of exchange on Hamburg for 2000 marcs 
banco, at 1 per cent, above par, which is 35 cts. per marc ? 

V. 'Wniat cost a bill of exchange on St. Petersburg for 2560 
roubles, at 2 per cent, discount, the par being 75 cts. per rouble ? 

8. What cost an inland bill of exchange at Boston, on New 
Orleans, for $15365.85, at 1 per cent, advance ? 

9. What cost a draft at Albany, on Mobile, for S20260, at 
2 per cent, premium? 

10. What cost a draft at St. Louis, on Kew York, for $35678. 
at 2^ per cent, premium? 

ARUITR.iTION OF EXCHANGE. 
540* Arbilratkm of Exchanffe is the method of finding tha 
txchange between two countries through the medium of that of 
other countries. 

Obs, i. When there is bat one intervening countiy, the operat[on ie termed 
timple orMraiion, when more tian one, it is termed ci/vipmind ariiiraiiim. 

a. Ptoblems in Arbitration of exchange are usually solved by conjoined prit- 
forliim, (Art. 511.) Care must be taken to reduce all the quanlitieB wbich 
ue of the same kind, to the Name ilenominatian. 



6y Google 



856 ALLIGATION. LSliCT. XVI 

El. 1. If the excliaiige of JTew York on London is 8 per cent, 
advance on old par, or $i.80 for £1 sterling;, and that of Amster- 
dam on London is 12 floiins for £1, what is the arhitrated ex- 
change of New York oa Amsterdam ; that is, how many florim 
are equal to $1 U. 8. ? Ans. $1 =2^ florins. 

2. A merchant in Baltimore wishes to remit 1200 mai-cs banco 
to Hambmg, and the exchange of Baltimore on Hamhurg is 35 
cents for 1 marc. He finds the exchange of Baltimore on Paria 
is 18 cents for 1 franc; that of Paris on London, is 25 francs for 
£l sterling ; that of London on Lisbon, is 180 pence for 3 mil- 
reea ; that of Lisbon on Hamburg, is 5 milrees for 1 8 marcs banco. 
How much will he gain by the circuitous exchange ? 

Ans. Direct Ex. $420 ; circuitous Ex. 1375 : Gain $45. 

3. A man in England owes a man in Portugal £420 ; the di- 
rect exchange from London to Lisbon is 70d. for 1 milree ; but 
the exchange between London and Amsterdam is 48 florins for 
£l sterling; between Amsterdam and Paris it is 16 florins for 
3 fi-Hiics ; and between Paris and Lisbon it is francs for 2 mil- 
rees. Is it better for the man in Portugal to have a direct remit- 
tance from London to Lisbon, or a circuitous one through Amster- 
dam and Paris ^ 

ALLIGATION. 

550. Alligation is the method of finding the value of a com- 
pound or mixture of articles of different values, or of forming a 
compound which shall have a given value. (Art. 467.) 

Obs. 1. The term aUigidiou is derived from the Latin aMgo, which fiignifiea 
to hind or tie together. It had its origin in ths manner of connecting the nam. 
bers together by a curve line in the solution of a certain class of exampleH. 
2, Alligation is usually divided into Media! and AUernaie. (Art. 467.) 
A'sJi.— For a ncio method of Alligation AUernaie, see Key, p. 73. , 

MSniAL ALLIGAIION. 

551. Medial Alligation is the process of finding the meat 
price of a mixture cf two or more ingredients or articles of dif- 
ferent values. 

Note. — The terra medini is derived from the Latin mediw, Bigni§Tng u mroj 
or mfToge. 
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5 5 2> To find the mean value of a mixture, when tlic quantity 
md tlie price of eitch of the ingredients are given. 

Divide the inlwle cost of the ingredients by tlie whole quantity 
mixed, and the qitotieiit will he tlie mean price of the mixture. 

Pjioof, — MulUply the whole mixture by the mean price, and if 
the product is equal la the lohole cost, the worh is right. 

Ex. 1. A grocer mixed 10 Iba. of tea worth 5a. a pound, with 
18 3bs. worth 3s. a pound, and 20 lbs. wortli 2s, a pound: what 
is the mixture worth per pound ? 

Solution.— 10 lbs. at 5s.=50s. 
18 lbs. at 3s.=54s. 
20 lbs. at 2s.=40s. 
Whole quantity 48 lbs. and 144a, whole cost of mixture. 

Now 144s. -^48=3. Ans. 3s. a pound. 

2. A drover bought 8'?0 Iambs at 75 cts. apiece, and 290 sheep 
ftt Si. 25 apiece : what ia the mean piice of the lot per head ? 

3. A grocer mixed 12 gala, of wine at 4s. lOd. per gal., with 
21 gala, at 5s. 3d., and 29-J- gals, at 5s. 8d. : what is a gallon of 
the mixture worth ? 



553. Alternate ..iZ^aiimj is the process of finding -what quan- 
tity of any number of ingredients, whose prices are given, will 
form a mi.vture of a given mean piice. 

Note — The term aUemoie is derived from the Latin oUentoMis, signifying 
hj turns, and in its present applicatioo, refers \a the connection of t]i6 prices 
ntich are fcss Ihun the raeitw piTix, with those wMch are grMler. Aiternale 
allignlion embraces three varieties of examples. 



554. To find the quantity of each ingredient, when its price 
aiid that of the required mixture are given. 

I. Write the prices of the ingredients under each other, beginning 
terth the least; then connect, iBiiliu curve line, each price which is less 
than that of t!ie mixture with one or more of those tliat are greater; 
and each greater price with one (w more of those that are less. 
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II. Write tJw difference hetmeen the price of the mixture and ihai 
of each of the ingredients opposite the price with which they art 
Mnneeied. If only one diference stands ayainst any price, it wiU 
denote the quantity to be taken of tliat price; hut if there are more 
t/ian one, tlieir sum, will he tJie quantity. 

Oe9. It ia immaterial in what manner we select tiie pairs of ingredienta, 
provided tlie price of one of the ingredtenU is less and the other greater than 
the mean price of tlie mixture required. 

Proof. — Mnd the value of all the ingredients at their given 
prices ; if tlUs is equal to the value of tlte whole mixture at the 
given price, the wori: is right, 

4. A man mixed four kinds of oil, wortk 8s., 9s., lis., and 12s, 
per gal.; the mixture was worth 10s. per gal.: required, the 
quantity of each. 




9-0 \2 =2g. 
11—^1 J 2 :=2g. 
12 ^^-^ 2 + 1 = 3 g. 



Oca. 1. It is manifest that otlier answers may be obtained by connecting 
the prices in a differenl manner. 

3. It ia also manifest, if we molliply or divide the ansivecs already obtained 
by any number, the results will fulfil tlie conditions of the question ; conse- 
quently the number of answers is unlimited. 

5. A goldsmith has gold of 18, 20, 22, and 24 carats fine : tow 
much may be taken of each to form a mixture 21 carats ilrx ': 



555. When the quantity of one of the ingredients .ind the 
mean price of the mixture are given, 

Ji'ind the difference between tlie price of each ingredimU and tht 
mean price of the required- mixture, as before ; then by proportion. 

As the difference of that ingredient w/iose quantity is given, is la 
each particular difference, so is the quantity given to the quantity 
required of each ingredient. 
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G. How many pounds of sugar at IC, and 15 cents a pound, 
roust be mixed witK 20 lbs. at 9 cents, so that the mixture mav 
be wortb 12 cents a pound? 

Solulion.— Connecting the prices as directed, the differences 
between them and the mean, are 3 cts., 3 cts. and 6 cts. 
Then 3 cts. ; S cts. : : 20 lbs. : to the lbs. at 10 cts. 
Also 3 cts. : 5 cts. : : 20 lbs. : " " 15 cts. 

Am. 20 lbs. at 10 cts,, and 33i lbs. at 15 cts. 

v. How much gold of 10, 18, and 22 carats fine must bemised 
Bfith 10 OK. 24 carats fine, that the mixture may be 20 carats fine ? 

8. How mucli wool at 20, 30, and 54 cts. a pound must be mixed 
with 95 lbs. at 50 cts. to form a mixture worth 40 cts. a pound 1 

CASE III. 

55G. When the quantity to be mixed and the mean price of 
the required mixture are given. 

J<'ind the iUfferenxe hetween tJie price of each ingredieat mul the 
fimtn price of the required mixture, as before ; then iy proportttm. 

As the miTn of the differences is to each particular difference, so 
is the whale quathtity to be mixed, to Hie quantity required of each 
ingredient. 

9. A grocer has raisins worth 8, 10, and 16 cents a pound : 
bow many of each kind may be taken to form a mixture of 112 
lbs. worth 12 cents a pound? 

Solution, — The sum of the differences between the prices of 

the ingredients, and the mean price, 6 cts.+i cts. +4 cts.^14 cts. 

Then U cts. : 6 cts. ; : 112 lbs. : to the lbs, at IC cts. 

And 14 cts. : 4 cts. : : 112 Iba. : to the lbs. at 8 and 10 cts. 

Ans, 48 lbs. at 10 cts., 32 lbs. at 10 cts., and 32 lbs. at 8 cts. 

10. How much wine at 15, 11, 18, and 22 shilling per gallon, 
may be mixed to form a mixture of 320 gals, worth 20 shillings 
per gallon ? 

11. How much water must he mired with wine worth 9s. per 
gal. to fill a pipe, so that the mixture may be worth 7s. per gaL ? 
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SECTION XVII. 
INVOLUTION. 

A«r. 5&7> When any number or quantity is multiplied into 
it^lf, the product is called a potver. Thus, 5X5=25; 3X3x3= 
27; 2X2X2X2=16; the products 25, 27, and 16 are powers. 

The original number, that is, the number which being multi- 
plied into itself, produces a power, is called the root of all the 
powers of that number, because they are derived from it. 

558. Powers are divided into diferent orders; as the Jlrst, 
Second, third, fourth, fifth ■power, &c. Tliey take their name from 
the number of times the given number is used as a factor, in pro- 
during the ffiven power. 

Obs. 1. The/rsi power ofannraberissflidtobethennmberftBelf. Slticlly 
epeuking, it ia not a pmoer, but a root. (Art, 557.) 

3. The second power of a number is also called 
the sgitore; (Art. 957. Obs. 1 ;) for, if the sije of « 
equare is 3 yards, then the product of 3X3=9 yards, . 
will be the area of the given square. (Art. 'JHS.)"^ 
But 3x3=9 is also the scci)«ii power of 3; tience, it ^ 
U called the square. " 

3. The diaganal of a square is a line cannecliiig 
two of it3 opposite corners. 





3 yard 























4. The Iktrd power of a number is also c illfd 
lbe™i«; (Art, 258. Oba. 1;) for, if the side of a 
cube ia 3 feet, then the product of 3x3X3=27 
feet, will be the soUdity of the given cube. (Art g 
386.) But 3x3x3=37 is also the (Aw-d power a 
of3;henceitiscalledthei™ie.(Leg.Vn.Jl 6ih) " 

5, The f/mrlA, power of a number is called tlie 
HqyuidTate. 
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559. Powers are denoted by a small figure placed above tbe 
given number at the right hand. 

This figure is called the index or exponent. It shows how many 
times the given number is employed as a factor to produce the 
required power. Thus, 

The index of the first power is 1 ; but this is commonly omitted ; 
for, (2)'=2. 

Tlie index of the second power is 2 ; 

The index of the third power is 3 ; 

The index of the fifth power is 5 ; Ac. That is, 
2'=2, the fii-st power of 3 ; 
2"^=2x2, the square, or second power of 2 ; 
:J'=2X2X2, tbe cube, or third power of 2 ; 
2<=2x2x3x2, the biquadrate, or fourth power of 2; 
2^=2X2X2X2X2, the fifth power of 2 ; 
2'=2x2x2x2X2X2, the sixth power of 2 ; &c. 

Ex. 1, Express the square of 17, iind the cube of 19. 

Ans. 17', 1« 

Express the given powers of tbe following numbers : 

2. The square of 54. 7. The 2d power of 299. 

3. The cube of 43. 8. The 4th power of 785. 

4. The square of 87. 9. The 5th power of 223. 

5. The biquadrate of 91. 10. The 8tb power of C93. 
G. The 3d power of 416. II. The 32d power of 999. 

560* The process of finding a. power of a given number bv 
wjaltiplying it into itself, is zalled Involdtios. 

561> Hence, to involve a number to any required power. 

Multiply the given number into itself, till it ia taken, as a factor, 
us many times as there are v-ntta in the index of the power to which 
the nutaher is to be raised. (Art. 558.) 

Oks, 1. The ttumier of muUiplicatiims in Taieing a number to any give 
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2, A Pr/Klum is raised to a power by mullipljing it inlo itself. Thus, tlw 
■quareof -f is -f x-§^f. 

Mixed MKinScrs should be reduced to improper fractions, or the common 
ftftctioQ to a decimal. They may however be involved without reducing them , 
(Art. 230. Obs.) 

3. The process of raising a number to a high power, may often be aynlracleii 
tj moMplying together powers already found. The index of the power thai 
found, is equal to the sum of the indices of the powers muiCiplied together. 
Thus, 2X2=4; and 4x4=3x3x3x2, or 3^. So 3!X3'=3x3x3x3X't. 
ot3s; Hnct5*X5'=5'. 



12. What is the square of 2 



) Ans. 



Analytic Operation. 
23=2 lens or 20+3 units. 
23=2 tens or 20+3 units. 
CO+9 
400+ 60 
And 400+120+9=529. Ana, 



It will he seen from this operation that the square of "20+3 
contains the square of the first part, viz: 20x20=400, added to 
twice the product of the two parts, vizr 20x3+20X3=120, 
added to the square of the last part, vim 3X3=9. Hence, 

S03> The square of the sum of two nitnibers is equal to ili^ 
square of tlie first part, added to twice the product of the two 
2Xtrts, and the square of IJie last part. 

Obs. 1. The product of any two factors cannot have more figures than both 
factorB, nor but one less than both. For example, take 9, the greatest nuiti- 
ber which can be expressed by one figure. (Art. 34.) And (9)=, or 9X9— SI, 
has two figures, the same number which botji factors have, 99 is the greatett 
number which can be eipressed by two figures ; (Art. 34 ;) and (SS)", or 99x 
99=9801, has four fijureB, the same as both factors have. 

Again, 1 is the smallest number eipressed by one figure, and (1)', or 1X1 
= 1, has but one figure less than both factors. 10 is the smallest number 
which can be eipressed fay two figures; and (10)', or 10X10=100, has ona 
figure ieo3 than both factors. Hence, 
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a. A square caniMl kave more figures tiitn dovMe the -wm ler of the roat er 
&rtt power, nor iml vm less. 

3. & cube cawiMt home iMre figures than Vripk the Kv,mlk.T of Ike nml or firat 
povKT, ttor bid too less. 

4. AH pgwers of 1 are the same, vii : I; fcr, 1X1X1X1, &c.=l. 

13. What is the square or second power of 123 ? 

14. The cube of 135 ? 23. The cube of .012 ? 

15. The square of 2880 ? '24. The square of .00125 ? 

16. The 4th power of 10 ? 25. The square of f ? 

17. The 5th power of 6 ? 20. Thecubeoff? 

18. The 7th power of C ? 27. The squai-e of -Jf ? 

19. The 6th power of 1 ? 28. The cube of -^ ? 

20. The 8th power of 4 ? 29. The square of 4^ ? 

21. The 9th power of 9? 30. The square of 7t? 

22. The square of 2.5 ? 31. The square of 38J}? 

EVOLUTION. 

563. If we resolve 25 into two equal factors, viz : 5 and 5t 
each of these equal factors is called a root of 26. So if we re- 
solve 27 into three eqwd facloT.% riz; 3, 3, and 3, ea«h factor is 
called a root of 27; if we resolve IS mio fmtr equal factors, viz: 
2, 2, 2, and 2, each factor is called a root of 16. And, universally, 
when a miiuber is resolved iato o»y numher of equal ftietors, each 
of those factors is said to be a root of that mimber. Hence, 

564. A root of a number is a factor, which, being tmilttplied 
mlo itself a certain number of times, will produce tliat number. 

Obs. Roots, as well as powers, are divided into dijjerenl orders. Thus, 
when a nnmber is resolved into two eqiiol factors, each of these factors is 
called (he sixoad or sqvare root ; when resolved into Ihree eqval factors, each 
of these faclOTE is called the Hard or cvie root, &c. Hence, 

'IVie name of ike root expresses t\e nuToier of egwil factors into luMc/i 1^ given 
mi/mier is lobe resolved. 



Roots. 


1 1 3 3| 41 5 Gj 7 


8[ 9 


10 1 11 13 


Squares. 


1(4 9 UK 1 25 36 ] 49 


64 1 81 




Cubes, 


1 1 8 27 1 (i4 1 135 216 1 343 


513 1 729 


1000 ) 1331 1728 





6y Google 
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565. The process of resolving numiers into equal factor* it 
called Evolution, or tlie Extraction of Sools. 

Obs. 1. Erolulion is the nppBStle of involulion. (Art. 560.) One is finding 
a jH/ioer of a number by multiplying it into itself | the other ia finiMog a root bj 
jesolying a number into eqtuU factors. Powers anil teets are therefore annla- 
tice tenos. If one numbec ia apnser of another, tbe latter is n root of tbe Ibr- 
mer. Thus, 27 is the cube of 3 ; and 3 ia the cube root of 27. 

2. The learner will be careful to observe, that 

In sx^traclwn, a number ia resolved into tiso parts ; 

In liiTOsuiit, a number ia resolved into twofaclors ; 

In ea^ti/m, a number ia resolved into eipial factors. 

566. Roots are expressed in two ways ; one by the radical 
tiffn, (^) placed before a number ; the other by & fractional index 
placed above the number on the right hand. Thus, -/A, or 4* 
denotes the square or 2d root of 4 ; V27, or 27* denotes the cubt 
or 3d root of 27 ; V16, or 16^ denotes the 4th root of 16. 

Obs. I. The fignre placfd over the railica] sign, denotes therooi, or the num- 
ber of eyMoi/acdirs into which the ^en number ia to beresolvett. The figora 
(br the sputre root Is usually omitted, and ^mplj the radical sign ^ ia placed 
before the given number. Thus the square root of 35 is written ./25, 

2. When a root ia eipresaed by afrncli^aal index, the ilenoniauUor, like thii 
figure over the radical agn, denotes the ront of tho given number. Thus, 
(25) denotes the square root of 25; (27) denotes the cube root of 27. 

3. A /riiftumaf index whose nwm^alor in greater than I, ia somctimea uaeit. 
In HDch cases the deiumttinuor denotes the raol, and the mtmcralur the poteer 
of the given number. Thus, 8* denotes the square of the cube root of 8, ot 
Owicnbe root of the square of 8, each of which is 4. 

4. The radical sign ^, is derived from Che letter r, the iniUat of the Latin 

1. Express the cube root of 74. Ans. VTi, or 74* 

2. The square root of 119. 5. The square root of -t, 

3. The 4th root of 231. 6. The cube root of f . 

4. The 9th root of 685. 7. The 4th root of if. 

8. Express the 3d power of the 4th root of 6. Ans. 6' 

9. Express the 2d power of the 3d root of 81. 
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567. A number ivLicli can be resolved mto ei^ual factors, or 
whose root can be exactlif extxacted, is called a perfect power, and 
its root is called a rational number. Thus, 16, 25, '21, &c., are 
peiiect powers, and their roots 4, 5, 3, are rational numbers. 

56Sa A number, which cannot be resolved into eqva2 factors, 
or whose root cannot be exactly estracfed, is called an imperfect 
power ; and its root is called a Sard, or irrational number. Thus, 
lo, 17,45, ifcc, are imperfect powers, and their rools 3.8+; 4.1 + ; 
6.7+, &c., are surds, for their roots cannot be exactly extmuted. 

Ob3. a numliet may lie a jmrjccl power of one degree anil on imperfect 
power of another degree. Thus, If! is a perfect power of Ihe aceontl dcgrea, 
but on imperfect power of the third degree; that ie, it is a perfect s^are hut 
not a perfect cn/ie. Indeed numbers ate seldom perfect powera of more than 
one degree. 16 is a perfect power of the 2d and 4th degrees; G4 is a perfect 
power of tliefld, 3d and 6th degrees. 

569. Every roof, as well as power of 1, is 1. (Art. 562. Obs.4,) 
Thus, {l)^ (1)=, (1)S and v'l, l/l, ■v'l, &c., are all equal. 

PROPERTIES OF SQUARES AND CUBES. 

570. The properties of numbers in general, iiavc already been 
given. The following pertain to square and cubic numbeis. 

1. The product of any Cico or mere square nuoiheiE, is a sjaare ; and tha 
product of any ti):o or inare cubic ntunbers, is a cv.he. Thus 3 X3 =36, tba 
equareofC; andS^XS'^SlO, is the cube of 6. 

2. If a sgimre number Is divided by a square, the qtiotienl will be a square. 
Thus, 144-!-9=16, which is the square of 4. 

3. If a square noraber is eilhel mulUplied or divided hy a number that is not 
a square, neither the product nor qtudietd will be a square. 

4. If you doubk the number of times a number is taJien as a factor, it will 
not produce dmbh the jn-odncl, but the square of it. Thus, 3X3=9, and 3x3 
X3x3=81, and not IS. 

5. The product of Mi;o diJfereTtI- pnme numbers cannot be a square. 

6. The product of no two different numbers, which are prime In each other, 
*ill isake a square, unless each of those numbers is a square. 

7. The square and cube of an e^en niunber are even ; and ihe square an J 
,.tlbe of an odd number are odd. (Art. 161. Prop. 6, 10.) Htnce, 

QiTKST.— 5(iT. WhMisspcrfMlT^ower! VChal Is a rational niinilii'rl 51B. Anlmper. 
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8, The siftaic oc cube root of an even number, la even ; and the squaTB 01 
cube root of an odd number, is odd. 

9. Every square numlier necessarily ends with one of these figures, 1, 4, 5 
€, 9 ; or wilh an even nuin2ieT of ciphers preceded by one of these figures, 

iO. No number is a square that enJs in 3, 3, 7, or 8. 

11. A c-uiic numbec may end in any of the natural numbers, 1,2, 'J, 4, 5, G, 
% 8, 9, or 0. 

1% All the povicrs of any aumber, ending in 5, will also cni in 6; anil if 
a number ends in G, bU its powers vrill end in G. 

13. Every square number is ilicisidle by 3, and also by 4, or becomes so 
when dimini'^&ed by unity. Thus, 4, 9, IG, 35, &c., are all divisible by 3, and 
by 4, or become so when diminished by 1. 

14. Every square number is liivUi/ile also by 5, or becomes so when iiicreased 
ot diminis/ied by unity. Thoa, 3G— 1, and 49-|-l, are divisible by 5. 

15. Any «rcn square number is divisible by i. 

16. An odd square number, divided by 4, leaves a remidnder of 1. 
n. Eveiy odd square number, decreased by unity, is diviable by 3. 

18. Every number is cither a Sjuoi-e, or is diviable into tieo, or (Arcc, oi four 
■qoares. Thus 30 is equal to 25+4+ 1 i 33=16-|-I6-j-l ; 63^49+9+4+1. 

19. The product of the sum and diference of two numbera, is equal to tile 
difereTKC of their sgnares. Thus, (5+3)X(5— 3}=1G; also 5!i— Ss^lG. 

20. If two numbers are such, that their fipiares, when added together, furtii 
a iqaare, the product of these two numbers is divisible by 6. Thus, 3 and 4, 
the sum of whose squares, 9+16=25, is a square number, and their pioduot 
12, is divisible by 6. Hence, 

21. To End two numbers, the sum ofwhose squares shall be a sjKore number. 
Take any two itumiers and mtdtiply them together; the dmiMe of their prod- 
net wUi be ime of the imiaiers sought, and the differenee of their squares will be 
ii^ other. Thus, take any two numbers, oa 3 and 3 ; the double of [heir prod- 
uct IS 12, and the difference of (heir squares is 5; now 125+55=169, the 
■quaie of 13. 

22 When two numbers are such, that the difference of their squares is a 
Jjimre number ; the sum and difference of these numbers are themselves square 
numbers, or the double of square numbers. Thus, 8 and 1 give for the dif- 
i^rence of their squares 36 ; and 18, the sum of these numbers, is the double 
of 9, which is a square number, and 3, their difierence, is the double of 1, which 
is also a square number. 

23. If two numbers, the diference of which is 3, be multiplied together, theii 
product increased by unity, will be the square of the intermediate number. 

24. The nam. or differetux of two numbers, will measure the difference of 
their squares. 

25. The sum of two nambcrs, differing by unity, is equal to the differcna 
of their squares. 

iJG. The jum of two numbers will measure the mm of their cubes; anJ th« 
difference of two numbers will measure the difference of their cubes. 
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37. If a. square tncaU'rc:! a square, or a cube a cube, tee mot mill alaoweu*- 
itre the toot. 

3B. If one number 'a yi-ime to another, its square, cube, &c., will also be 

29. The liiffetence between a.a iiUegi-ol eaie and its raul, is aiwaya diviai 
ble by G. 

30. If any series of numbers beginning from 1, be in continued geometricfJ 
proportion, the 3d, 5lh, 7tli, &c., will be squares; the i>h, 7th, lOth, &e., 
cubes; and the 7th will be both a square and a cube. Thus, in the series, 
I, 3, 4, 8, IG, 32, 64, &c., the 3d, 5th, and 7th terms are squares ; the 4th and 
7th are cubes ; and the 7th is both a square and a cube. 



EXTRACTION OF THE SQUARE ROOT. 

57 1> To extract ilie hquakb koot, is to resolve c inven numier 
into two equal factors ; or, to find a number which being i)fu'''.r)lied 
into itself, will produce the given nurrJier. (Art. 564. Ote.) 

Ex. 1. What is the square root of 36 1 

Solution. — ^Resolving the given number into two equal factors, 
we have 36=6X0. Arts. The square root of 30 is 0. 

2. What is the length of one side of a square field which con- 
tains 529 square rods? 

Operation. Since we may not see what the root of 529 

529(23 is at once, we will separate it into two periods 

4 b\ placing a point over the 9 and another over 

43)l2J the 5 Now the greatest square in 5, the left 

l'>9 hind period, is 4, the root of which is 2, Plac- 

ing the 2 on the right of the number, we sub- 
tract its square from the period 5, and to the right of the re- 
mamder bring down the nest period. We then double the 2, the 
part of the root alieady f jund, and, placing it on the left of the 
divilend ior a partial dnisor, we perceive it ia contained in tlie 
dividend omitting its n,ht hand figure, 3 times. Placing the 3 
on the nght of tl e root also on the right of the partial divisor, 
we multiplj tht, dm or thus completed by 3, and suhti'aet the 
product Ircm the dnidend The answer is 23 rods. 
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^S ai figures, the 3 stands in lens place, 

h n h firs rt h d properly SO ; which being <ionblei^ 

ei 40 il IE F m we Doilt the cipher on the right; 

d m ale hi w m b right hand figure of the divide! d, 

Th h di h h il so and dividend hy 10, and thereflre 

li n te h li (Art 4G ) 

5T2. Hence, we derive the following general 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into periods of two Jii/ures each, by 
plaang a jxtint over the units figures, then over every second fig- 
fire fovmrds the left in whole numbers, and over every second figure 
towards 0". right in decimals. 

II, Find the greatest square number in the first or left hand 
period, and place its root on the right of the number for the first 
figure in, the root. Subtract the square of this figure of the root 
from, the period under consideration ; and to the right of the re- 
mainder bring dovm the next period for a dividend. 

HI. Xlouble llie root just found and place it on the left of the 
dividend for a partial divisor ; find how many times it is contained 
in the dividend, omitting its right hand figure ; place tlte quotient 
on the right of the root, also on the right of the partial divisor; 
multiply the divisor thus completed hy the figure last placed in the 
root ; subtract tlie product from the dividend, and to the remainder 
bring down tJie next period for a new dividend. 

IV. Double Qie root already found for a nev> partial divisor, di- 
vide, dtc, as before, and thus continue the operation till the root of 
all the periods is extracted. 

If there is a remainder after all the periods are brought dovm, 
the operatioti may be continued by annexing periods of cipliers. 

Proof. — Multiply the root into itself; and if the product ia 
egual to tiie given number, ilie work is right. (Art. 564.) 

SVSi DemimstTaiion. — Ti be anynnmberBattialiD the laateiample; then 
wparaUngitinloparts, 5a9=M)0+39. Now the greatest square in 500 is 400, 
tbe root of which 19 30, with areaiaJDiieroflOO; conaequentty, the first part o( 
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be root must be 20. and the true remainder is 100-|-29, or 129. And ranee 
Iiere oro three figarea in tlie given number, there must be two Sgures in ths 
KM; (Art, 563, Ob^.^i) but the square of the sum of two numbeis, ia equal 
to the sqivtre of the first part aJJed to t-mce the product of the tna parQ and 
the sqvare of the last part; it follons thereR)re that the leniainder 129, muat 
t>e twice the product of SO into the part of the root still fa be found, together 
With the square of (hat part. (Art. 562.) Now dividing 129 by 40 the doublo 
of 30, the quotient is 3, which being added to 40 makes 43 ; finallj, mulliplj- 
ing 43 hy '4, the product ia 129, which is manifestly twice the product of 28 
into 3, together with the square of 3. In the same manner the operation maj 
be proved in erery case. (For illustration of this rule by geometrical iigures, 
see Pracdcal Arithmetic, p, 318.) 

1. The rcesoK for Bepuiating the given numbers into periods of two fignra 
each, ia that n sqiuire number can not have ?nore figures than dimile the nmn- 
ber of iigures in the foot, nor but one kis. It also shows hom manyfi^vres the 
root will contain, and thus enables us to find part of it at a time. (Art. 562. 
Obs.a) 

2. The reason lor doubling that piurt of the root already found for a. divisor, 
la because the retnainder is dovbte the product of the lirst part of the root into 
the second part, together with the s^uaie of the second part. 

3. In dividing, the right kawl figure at the dividend is otaiUed, because the 
dpher on the right of the divisor being omitted, the quotient would be 10 
times loo large for the next iigure in the root. (Arts. 130, 146.) 

4. The last figure of the root is plitead on tho right of the divisor Mmply fbc 
convenience ia mullipljii^ it into itself. 

Ob9. 1. The product of the divisor completed into the figure last placed in 
the root, cannrrt exceei the dividend. Hence, in finding the figure lo be placed 
m the root, some allowance must be made lor carrying, when the prodnct of 
this figure into \\aeM exceeds 9. 

2. If the ^ht hand period of decimals is deficient, it must be completed br 
annexing a cipher to it, 

3. There will always be as many decimal figures in the root, as there aia 
periods of decimals in the given number. 

574. The square root of a comroon fraction is found by ei- 
f riveting the root of tiie numerator and denominator. 

A mixed number should be reduced to an improper fraction. 
When either the numerator or denominator of a common fraction 
b not ti pei-fecf square, the fraction may be reduced to a decimal, 
and the approximate root be found as above. 
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Required the square root <rf the following numbers : 



3. 2001. 


10. 27889 


4. 5329. 


11. 901. 


6. 784. 


12. 97. 


6. 8T. 


13. 7. 


1. 4761. 


14. 190. 


8. 7056. 


15. 43681 


9. 9B01. 


16. 47080 


31. What 


s the isquare 


32. What J 


s the square 



6.44. 



24. ^. 

25. iff, 

26. f. 

27. 17f. 
23. 794i. 

29. 207-J#. 

30. S4967.ft. 



19. 7.3441. 
10. .81790. 
SO. 1169.64. 
2.1. 627264. 

22. 3.172181. 

23. 10342656. 
)t of 1S2399026? 

is the square root of 119550669121 ? 

33. What is the square root of 964.5192360241 ? 

575> When the root is to be extracted to many figures, the 
operation may he contracted in tlie following manner. 

First find half, or one more than half the number of figures re- 
qtdred in the root ; then having found the next true divisor, cut off 
its right hand figure, and divide the remainder by it ; place tht 
^•uotient in the root, and emitinue the operation os in contraction of 
division of decimals. (Art. 333.) 

34. Eequired the square root of 365 to eleven figures in the 
root. Ans. 19.104973174. 

35. Required the square root of 2 to twelve figures. 

36. Required the square root of 3 to seventeen figures. 

APPLICATIONS OP THE SCIUARE ROOT. 
57G> A triangle is a figure which has three sides and three 
tmffles. When one of the sides of a tiiangle is perpendicular to 
another side, the angle between them is called a right-angle. 



577. A right-angled triangle is a 
triangle which has a right-angle. 

The side opposite the right-angle is 
called the hypoihenv.se, and the other 
two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, 
and the side BC is the hypothenuse. 
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578. The square described on tlie hypothenuse of a right- 
nngled triangle, is equal to tlie iuni of the squares described on 



the other two ades. {Thon 



Let the base AG oftheright- 
angleJ triangle ABC bs 4 feel, 
fee perpendicular AC, be 3 feet ; 
then will the squaiea described 
on the base AB, and the per- 
pendicular AC, CDnlain as many 
Bqnnre feet as the square de- 
scribed on the hypothenuse BC. 
NDw(4)a-|-(3)s=35Bq. ft. ; and 
the square described on BC bIeo 
contains 35 sq. ft. Hence, tie 
s^iare described /m the hypothe- 
v,use of any Hg/U-angled trian- 
gle, is equal to Oie shtb of the 
squares described cm ike other Imi 



SB.IV". U, Euc.I. 47.) 
m the foUowiiL, geoinetrUaZ itti* 




Oh3. Since the square of the hypothenuse BC, is 25, it follows that li 
v'35, or 5, must be the hypothenuse itaelf. Hence, 



579. When the base and perpendicular 



1, to find the 



Add the square of the base to the sq'iare of the perpmuiieular, 
and the square root of tlie sum will be the hyjpothenuse. 

Thus, in tte right-angled triangle ABC, if the base is 4 and 
the perpendiculars, then (4)'-t-(3)'=25, and V25=5, the hypo- 
thenuse. 

580. When the hypothenuse and base are given, to iind the 
perpendicular. 

From the sq^Mre of the hypothenuse subtract the square of the 
hase, and the square root of the remainder will he the perpendicular. 



a liiangLel WhnI 1 



le bypoihenoie ind ban ni 



a ilBhl-angle t 5T7. Wbnl (a a rlghl 
righl-sngle cntled 1 What are the other 
scribed on Ibe hypDIhenuse equal la) 
ven, boiv ia Iho hypoEhfiniue (buntll 
t, ban is Ibe perpend iaular fintid' 
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Thus, if the hypothenwsc is 5 and the base 4, then (5)*— (4)' 
=i-9, and Vil=3, the perpendicular. 

581. When the hypothenuse and the perpendiculai- aro given, 
to find the base. 

From the square of the A^pothenase subtract the sq^tare of the per- 
pendimilaT, and the square root of tJie remainder will be the base. 

Thus, if the hypothenuse is 5 and the perpendiculai- 3, then 
(5)^— (3)^ = 16, and \'16=4, the base. 

Obs. 1. Prom Ihe preceding priociplea it ia manifest that the area of a sijnarB 
may be found by dividing the square of its diagonal byS, (Arta.'JSS.aTS.) 

2. Thfl areaB of all similar figures are to each other as the sqiucres of thaij 
hnaohgous sides, or their liMe dimensiens. (Leg. IV. 35, 37. V. 10.) Hence, 

The sum of the areas of eipiUaieral or other idmilar triangles, also of sfraito 
pdygims, circles and seimdrcles described on the base and perpendicular of a 
rightAiigled triangle, is equal to the area of a rniiiliir figure described on the 
hyiKjthenuse. 

3. The square of a Mmple ratio is called a dtipliatte ratio \ the cube of a sim 
pie ratio, a tiiplicate ratio, 

that of the ciibe roots, a iuh-lrifliode ratio. 

Ex. 1. If a street is 28 feet wide, and the height of a tower is 
98 feet, how long must a rope be to reach from the top of the 
tower to the opposite side of the street? 

fiToZMiiw.— (96)'+(28)^=10000, and ^10000=100 ft. Ans. 

2. A ladder 40 feet long being placed at the opposite side of a 
street 24 feet wide, just reached the top of a house : how high 
was the house ? 

3. Two ships, one sailing 1 miles, the other 12 miles an hour, 
spoke each other at sea ; one was going due east, the other due 
south : how far apart were they at the expiration of 12 hours ? 

4. What is the length of the side of a square farm which con- 
twns 360 acres ; and how far apart are its opposite corners ? 

582. A iriean proportional hetween two numbers is equal t« 
the sgjtare rooi of their product. (Arts. 494, 408. Obs. 2.) 

aoBBT— 5ffl>, When the hypolbenuie and perpecdlciilar bio given, how Ji (he tax 
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5. Find a mean proportional between 2 and 8. 
Solution. — 8X2i=16; and %/'I6=^4. Ans. 

Find ft mean proportionaj between the following numbers : 

6. 4 and 25. 10. 121 and 36. 14. i and i?. 

7. 9 and 30. 11. 196 and 144. 15. ^ and ■^. 

8. 16 and 81. 12. 2.56 and 49. 16. ^ and ^ff. 

9. 64 and 35. 13. 6.2o and T29. 17. -J§ and iff. 

583. To find tbe side of a square equal in area to any givai. 
turface. 

Extract the square root of the given area, and it will be the side 
of the square sought, 

Obs. When it is required to find the dimensions of a rectangular field, equrf 
in area to a pven surface, and whose length is double, triple, or qHftdruide, 
&c., of its breadth, the square root of i, J, J, of (he given surfuce, will be tha 
widlk; and this bong dmibled, tripled, or piadrupled, as tbe case may be 
will be the Umgtk. 

18. Wbat is the side of a square equal in area to a rectangular 
field 81 rods long, and 40 rods wide ? 

19. What is the side of a square equal in area fo a triangular 
Geld which contains 160 acres ? 

20. What is the side of a square equal in area to a circular 
field which contains 640 acres ? 

21. What are the length and breadth of a rectangular field 
which contains 480 acres, and whose length is triple its breadth? 

22. A general arranged 10952 soldiers, so that the number in 
rank was double the file : how many were there in each ? 

5S4t When the sum of two numbers and the i^i^CT'erece of 
their squares are given, to find the numbers. 

Divide the difference of their sqaares hy the sum of ike numbert, 
and the quotient will be their difference ; then proceed as i» 
Art. 155. 

23. The sum of two numbers is 42, and the difference of their 
iquarea is 756 ; what are the numbers 1 Ans, 12 and 30. 

24. The sum of two numbers is 65, and tlie difference of their 
squares is 975 : what ar« th« numbers ? 
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5$5> When the difference of two numbers and the differenet 
of their squares are given, to fiad the numbers. 

Divide the difference of the squares by the difference of tht 
numbers, and the quoiient leill be their sum; then proceed a» 
in Art. 155. 

25. The difference of two numbers is 29, and the difference ol 
their squares is 1885 : what are the numbers ? 

EXTRACTION OF THE CUBE ROOT, 

586. To extract the cube root, is to resolve a giveanumher into 
three equal factors ; or, to fitid a number which hdng multiplied 
into itself twice, will produce the given number. (Art. 564.) 

Ex. 1. What ia the cube root of 64 ? 

Solution. — Resolving the given numbers into three equal fac ■ 
tors, we have 64=4X4X4. Ans. 4. 

2. What is the cube root of 12161 ? 

Operation. We first separate tha 

c;oi.i. Coi.ir. 121GT(23 given nuinher into two pe- 
1st term 2^ 4X2 ^ 8 riods, by placing a point 

2d " 4_ 1200 Jiv].o,,)4167 over tlie units' figure, then 

3d " 03 138!IX3= 4167 over thousands. Thisshowa 

us that the root must have 
two figures, (Art. 662. Obs. 3,) and thus enables us to find part, 
of it at a time. 

Beginning with the left hand period, we find the greatest cube 
in 12 is 8, the root of which is 2. Place the 2 on the right of 
the given number for the first part of the root, and also in Col. I. 
on the left of the number. Multiplying the 2 into itself, write the 
product 4 in Col. II. ; and multiplying 4 by 2, subtract its product 
from the period, and to the right of the remainder bring down tha 
next period for a dividend. Then adding 2, the first figure of the 
root, to the first term of Col. 1., and multiplying the snm by S, 
we add the product 8 to the tst term of Col. II,, and to this sum 
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Bnnes two cipters, for a divisoi ; also add 2, the first figure of 
the root, to the 2d teiin of Co!. I. Finding the divisor is con- 
tiun^ed in the dividend 3 times, we place ihe 3 in the root, also on 
the right of the 8d term of Col. I. Thea multiply the 3d term 
thus increased, by 3, tke figure last placed in the root, and add 
tlie product to the divisor. Finally, we multiply this sum by 3 
and subtract the product from the dividend. Am. 23. 

587. Hence, we derire the following general 

RULE FOR EXIHACTING THE CUBE ROOT. 

I, S^arate tJw given number inlo periods of three figures each, 
plaeijtg a point over units, t/ten over every third figure towards the 
left in V)hole numbers, attd over every third figure towards the 
right in, decimals. 

n. Find the greatest cube in the first period on the left hand; 
place its root on the right of the number for the first figure of the 
root, md also in Col. I. on the left of the nUTnbea: Then multi- 
plying this figure into itself, set the product for the first term in 
Col. II. ; and multiplying this term by the same figure again, sub- 
traet tMs product from ike period, and to the remainder bringdown 
the next period for a dividend. 

III. Adding tke figure placed in the root to the first term in 
Col. I., multiply the sum hyt/te same figure, add the p^ducl to the 
first term in Col. IL, and to this sum annex two ciphers, for a di- 
visor ; also add the figure of the roof to the second term of Col. I. 

IV. SHnd how many times the divisor is contained in tke divi- 
dend, and place the result in the root, and also on the right of the 
third term of Col. I. Next multiply tke third term thus increased by 
the figure last placed in the root, and add tfie product to the divisor ; 
then multiply this sum by the same figure, <md subtract the product 
from the dividend. To the remainder bring down the next period 
for a new dividend. 

v. Find a new divisor in the same wanner that the last divisor 
viaa found, then divide, <&c., as before ; thus amtinue the operation 
fUl the root of all tke periods is found. 

aussT^-SST. WfaatisihenistiieiilDeitnicangitiecubstooll TlwiMandl TUidT 
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Pjioor. — Multiply the root into itself twice, and if the last prod' 
utt is equal to the given number, the work is right. 
OuE, 1, When there is a remainder, ■periods of ciphers may be ndded,' ai in 

3. If the light hand period of decimals is deficient, tliis deficiency must bo 
CDppIied by ciphers. Tile root must contain as many dec imats as thera are 
pennJs of ikcijaais in the given number. 

588. Demendratiim. — This rule depends upon ttie prindple that the ciif/r 
of the sum of two numtiera is equal to the cut>e of the first part, added to 3 
times the square cf the first part into the last part, added to 3 limes the Jirsl 
part into the square of (he iaai, added to (he cube of the last part. Take any 
number, as S3 ; we have 53=20+3. 

Then(93)a=(30)H'(3X303x3)-H3x20x35)-i-3!=13lC7. 

Of, (33)s=8000-j-3e0l)-i-54lH-37=131li7. 

After subtracting the greatest cube from the left hand period, it Is plain the 
remainder must contain 3 times the square of the lirst part of the root into the 
last part, &c. Hence, if we divide the remainder by 3 times the square of the 
first part of the root, the quotient wil! be the last part. But it will be seen 
that the divisor is 3 times tlie square of the first part of the root, consequently 
the quotient must be the lEist port of the root required. 

1. The reosom for separating the given number into 'periods of three figures, 
is that the cube of a number can not have bwc figures than triple the number 
of figures in the root, nor but too less. It also shows how many figures the root 
wil! contain, and thus enables us to find part of it atatinie. {Art.5K. Obs.S.) 

3. The reason for annexing 2 ciphers to the divisor is (manifestly) beoanse 
the first figure of the root, of which the divisor is 3 times the square, stands in 
tens' place. 

3. Placing the last figure of the root on the right of the 3d term in Col. I., 
then multiplying it by this figure, and adding the product to the divisor, and 
this sum being muhiphed by the figure last placed in the root, the pniduct wlf 
cddently be 3 times the square of the first part of the root into the last part, 
together with 3 times the first into the square of the last part, and the cabe 
of the last part. In a sluular manner the operation may be illtstrated in all 

Note, — The peceding method of eiitracting the cube root was discovered by 
the late Mr. Homer of Bath, Englaiid, and is often called Homer's Dfethoi 
(For the cocnmon metliod, and its demonstration by cubical blocks, see Practi- 
«tl Arithmetic, p. 335.) 
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5S9> The cube root of a common fraction is found by ex 
tracing tJie root of its oiunerator and denominator, or by first 
teducing it to a. decinaal. 

A mixed number should be reduced to an improper fraction, oi 
file fractional part to a decimal. 

3. R«qiiired the cube root of 78314.6. 
OjKration. 



Col. I. 


Col. II. 


78314.600(42.78+ 


1st term 4 


10X4 = 


G4 


2d " T 


4800, Istdiviior ) 


17314 


3d " 122 


5044X2 = 


10088 


4th " 124 


520200, 2d divisor 


4226600 


6th " 1207 


538069X7 = 
54C98700, 3d divJso 


3766483 


«th " 1274 


r)46OU700O 


7th " 12818 


54801244X8 = 


438400052 



n to he found in lite root; 
e figure on the left of the re- 
1 the contraction 



590. When the root is required to many places of decimals, 
the operation may be contracted in the following manner. 

First find one more than half the number of decimal figures re- 
quired. For a new divisor, take as many figures plus 
left of (he last term in Col. II. a 
smd for a dividend retain one i, 
mainder than tlie divisor has; then proceed c 
of division, of decimals. (Art. 333.) 

Enquired the cube root of the following number 

4. 91125. 8. 10218313. 12. 37. 

6. 140608. 0. 11S43.I76. 13. 6. 

6. 571787. 10. 20.670824. 14. 376. 

7. 2515456. 11. .241804367. 

20. What is the cube root of 2 to e 

21. What is the cube root of -j^ to eleven decimaJs ? 

22. What is the ade of a cubical mound which contains 314433 
BOUd feet ? 

Obs. Similar solids are to each other ns the cubes of their homok^oui 
rfdes, or lilte dimensions, (Leg. VII, 20, VIII, II. Cor.) Henoe, 



15. 575. 
ight decimals ? 



16. ift. 

1';. nw- 

18. 44i. 

19. 49^ 
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591. To find the side of a cube wliose solidity sLall be dou* 
ftle, triple, &c., that of a cube whose side is given. 

Cube the given side, multiply it hy the given, proportion,, afnd thi 
euhe root of llie product will be t/te side of t/ie cube required. 

23. What is the side of a cubical bin wliich contains 8 times aa 
many solid feet as one whose side is 4 feet ? Ans. 8 ft. 

24. What is the side of a cubical block which contains 4 times 
as many solid yards as one whose side is 6 feet ? 

25. If a bail 6 inches in diameter weighs 33 lbs., what is the 
weight of a ball whose diameter is 3 inches 1 

2G. If a globe 4 ft. in diameter weighs 900 lbs., what is tha 
weight of a globe 3 ft. in diameter? 

592* To find two mean proportionals between two given 
numbers. 

Divide the greater number by the less, and extract ike cube root 
of the quotient. Multiply the root thus found hy the least of the 
given numbers, and the product willhe the least proportimai sought; 
then multiply the least mean proportifmal by the same root, and thi» 
product will be ike greater mean proportional required. 

Find two mean proportionsds between the following numbers: 

27. 8 and 216. 29. 12 and 1500. 31. 71 and 15336. 

28. 64 and 512. 30. 40 and 2560. 32. 83 and 60507. 

EXTRACTION OP ROOTS OP HIGHER ORDERS. 

593* When the index denoting the root to be extracted is a 
composite number. 

First extract the root denoted by (me of the prime factors of tkt 
given index ; then of this root extract the root denoted by another 
prime factor, and so on. Thus, 

For the 4th root, extract the square root twice. 

For tlie 6th root, extract the cube root of the square root. 

For the 8th root, extract the square root three times. 

For the 27th root, extract the cube root three times. 
1, What is the 4th root of 81 ? Am. 8, 
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2. What is the 8tli root of S56 ? 
8. The4throot of 65536? 

4. The 4th root of iS98lll33l6'>. 

5. The 6th root of 46656 ? 

6. The 6th root of 308915776 ? 
1. The Sthroot of 390625? 

8. The 9tli root of 40353607 1 

9. The 18th root of 387420489 ? 

10. The 27th root of 134217728? 

594:> "When the index denoting the root is not a oompowte 
number, we have the following' general 

RULE FOR EXTRACTING ALL ROOTS. 

I. I'oint off ike number into periods of as many Jigures each, at 

there are units in the given index, commencing with the units figure, 

11. Find the first figure of the root, and subtract its power from 
l3ie left hand period ; then to the right of the remainder bring dovm 
the first figure in tlte itext period for a dividend. 

m. Involve the root to th« poujernext inferior to that of the index 
if the required root, and multiply it by the index itself, for a divts^, 

IV. Find hoto many times the divisor is contained in the divi- 
dend, and the quotient vdll be the next 'figure of the root. 

V. Involve the whole root to the power denoted by the index of 
the required root, and subtract it from the two l^t ha^td periods of 
the given number. 

VT. Finally, bring down the first figure of the next period to the 
remainder, for a new dividend, and find a new divisor as before. 
Thus proceed till the whole root is extracted. 

Obs 1. The reason of this rule maj' be illustrcLted in the same manner as 
IhoE ibr the eitraelion of the Squais end Cube Roots. 

2 Theproiif of a\l loots h by mvohtliim. 

S. Anjf 'root tBhaleoer may be extraeted by an exl^itston of the prinotple ap- 
pliei. to the eltraMion of ihe cube toot. In this general appticadon of the 
principle, the given number must be divided into periods, each ranxisting of as 
many Bgurea as there are unita in the index of the required root, and the mun- 
be: of columns employed will be one lees Iban there are units in the given in- 
dex. The operation then proceeds exactly ae in the extraction of the cube 
root ; and If there be a remainder, a lite ■jontraetion is admissible. 
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11. Required tie 5th root of 35184372088832. 

Operation. 
35184372088832(312 Jnf. 
3]_25 
5'X5 = 3125) 3034 

51' = 34502525]_ 
5l'X5 = 33826005)~68184U98 

512^= 35184372088832 

12. Required the Stli root of 95A. 

13. Enquired the 7th root of 2103580000000000000. 

Nnie. — The preceding method in most of the practical cases, gives perhapi 
i« easy solutions, as the nature of the case will admit. But when roela of a 
laj liigli order ace required, the prooesB may be shortened by the following * 



595« Call t!i£ index of t/i£ given power n ; and find by tinal 
1 number nearly equal to the required root, and call it the assumed 
root. liaise the assumed root to the poteer whose index is n. Then, 

As n+1 times this power, added ton — 1 times the given numher, 
t» to a — 1 times the same power added to n-f-1 times the given num- 
Jw, so is the assumed root to the true root Ttearly. 

The number thus found may he employed as a new assumed root, 
and the operation repeated to find a result still nearer tlie true root, 

14. Required the 365th root of 1.06. 

Solution. — Take 1 for the assumed root, the OGStli power of 
which is 1 ; and n being 365, we have n+l=3Se, and n — 1=3 
364. Then proceed in the following manner : 
1 X 366^366 1 X364 = 3C4 

1.00X364 = 385.84 1.06X366 = 387^6 

As fsLM : 751.96 : r ! : Ans. 

Ans. 1,0001596 

15. The 7th root of 2 ? 17. The 12th root of 1,05 ? 

16. The 9th root of 2 ? 18. The 100th root of 100 ? 
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SECTION XVIII 
PKOGKESSION. 

Art. 596. When there is a scries of numbers such, that the 
ratios of tlie first to the second, of the second to the third, &c., are 
aU equal, the numbers are said to be iu Continued Proportion, or 
Progression, Pi-ogressioa is commonly divided into arithmetical 
and yeometrical. 

Note. — The tenus arilkntelical and geomeirical are vised simply to rftMiii- 
guiii, the digereiU kinds of progreEsion. Thej both belong equally to niilh- 
metic and geometrj. 

ARITHMETICAL PKOGRESSION. 

597. Numbers which increase ov decrease by a common differ- 
ence, sire: ui arilltmetical progression. (Art. 4'14. Obs.) 

Obs. 1. Arithmetical progression is somOXaxesetWisi progression by different, 
JT eqnidifferenl series. 

3. When the nambets increase, the series is calleil ascending ; as, 3, 5, 7, 9, 
11, &c. When they liccrcose, the scries ia called i/csix?iiiin^ ,- as, 11,9,7,5, &c. 

598. When four numbers aro in arithmetical progression the 
sum of the extremes is equal to the sum of the means. 

Thus, if 5—3=9—'?, then will 5+'Z=3+9. 
Again, if three numbers are in arithmetical progression, the sua 
of the extremes is double the mean. 

Thus, if 9—6=6-3, then will 9+3=6+0. 

599. In. any arithmetical progression, the sum of the two et,~ 
tremes is equal to the sum of ani/ other two terms equally distant 
from the extremes, or equal to double the middle term, when the 
number of terms is odd. Tlius, in tlie series 1, 3, 5, 1, 9, it is 
obvious that 1 + 9=3 + 7=5 + 5. 

600. In an ascending series, cacli succeeding term is found 
by adding the common difference to the precedbg term. Thus, 
if the first term is 3, and the common diflerence 2, the series is 
8, 5, 7, 9, II, 13, 15, 17, 19, 21, &o. 
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In a descending series, eacli succeeding teim la fjund by sub- 
tracting tb,e common diffeiencc from tlie preceding teim Thus, 
if tie first ferin i& 16, and the common difference 2, the series ia 
15, 13, 11, 9, 1, &:c 

601. In arithmetical piogies&ion there are fi\e parts to ba 
conbidued, viz the Jirst term, the last term, the number of terms, 
tlie common dtfftrenee, and the sum of all the terms These parts 
na^e such a relation to each other, that if any three of them are 
giien, the other two may he easilj found 

G02. If the bum of the two eiticmea oi an anthmetital pro- 
gression is multiphed bj the mimher of the terms, the product 
will be double the sum of all the terms m the ienes 

Talie the sPnes 2, 4, 6 b 10, 12 

The same mverted 12,10, 8, 6, i, 2. 



The sums of the terms are 14, 14,, 14, 14, 14, 14. 

Thus, the sum of all the terms in the double series, is equal to 
the sum of the extremes repeated as many times as there are terms; 
that is, the sum of the double series is equal to 12+2 multiplied 
by 6. But this is tmce the sura of the singk series. Hence, 

603. To find the sum of all the terms, when the extreme) 
and the number of terms are given. 

Multiply half the sum of t/ie extremes hy the number of terms, 
and the product will be the sum of the given series. 

Ofis. The reasim of tlus piocesa ia maniftst from ihe preceding illuatrttion. 

Ex. 1. The extremes of a series are 3 and 25, and the number 
of terms is 12 : what is the sum of all the terms ? Atis. 168. 

2. What is the sum of the natural series of numbers, 1, 2, 3, 
4, 5, &a., up to 100 ? 

3. How many strokes does a common clock strike in 12 hours? 

604. To find the common difference, when the extiertes and 
the number of terms are given. 

Divide the difference of the extremes by the number of terms let 
I, and the quotient will be the common difference required. 
Ou. The irtiii of this Tule is numifeet from Art 603. 
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4. The extremes are 5 and 56, and the number of terms is 18 : 
what is the common difference? Aus. 3. 

6. If the estremes are 3 and 300, and the number of terms 10, 
n difference ? 



G05* To find the niimher of terms, when the ext'femes and 
tonanon difference are given. 

Divide t/u difference of Hit extremes h>j ike common difference, and 
the quotient increased hy 1 will Jie the number of terms. 

Obb. The truth of Ihis principle is manifeBt from the manner in wMch Ihs 
sncceseive lemia of a series are formed. (An. (iOO.) 

6, If the extremes are 6 and 4T0, and the common difference 
la 8, what is the number of terms ? Arts. 59. 

'I. If the extremes are 500 and 70, and the common difference 
is 10, what is the number of terms ? 

006. When the sam of the series-Jhe nwmher of terms, and 
me of the extremes are given, to find the other extreme. 

Divide twice the sum of the series by the ntimher of terms, and 
from the quotient take the given extreme. 
Obb. The nasoa of this rule is manifest from Art. 603, 

8. If the sum of a series is 676, the number of terms 24, and 
the first terra 1, what is the last term ? Ans. 47. 

e. If the sum of a series is 1275, the number of terms 60, and 
the greater extreme 47^, what is the less extreme ? 

607. To find any given term, when the first term and the 
common difference are given. 

Multiply the common difference hy one less than t/ie number of 
terms required ; then if the series he ascending, add the product to 
the frst term ; hit if it be descending, subtract it. 

Obs. The i-enson of this rule may be seen from the maiitifir in which llie 
nicraeding terms of a series are formed. (Art. 600.) 

10. If the first terra of an ascending series is 7, and the common 
difievence 3, what is the 41st term? Ans. 121. 

11. If the first term of a descending series is 100, and the com- 
tnoa difference 1^, what is the 54th term 1 
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12. If the first term of an ascending series is 7, nad tlie com- 
mon difference 5, wliat is the 100th term? 

608. To find any given number of arithmetical means, when 
the extremes are given. 

Stihtract the less extreme from the greater, and divide the re- 
tnainder hy 1 Tnore than the nuiitber of 'means required ; tlie quo- 
tient will be the eommon difference, which hning continually added 
to the less extreme, or subtracted from, the greater extreme, will give 
the mean terms required. One mean term may be foutid by taking 
half the mm of the extremes. {Art. 598.) 

Oia. This rule depends upon ttie same principle as that in Ait. GOi. 

13. Required 3 arithmetical means between "7 and 35. 

14. Required G arithmetical means between 1 and 99. 

GEOMETRICAL PROGRESSION. 

609. Numbers which increase by a common multiplier, or 
itecrease hy a common divisor, are in Geometrical Progression. 

The numbers 4, 8, 16, 82, 64, <fec., are in geometrical progres- 
sion ; and if each preceding term is multiplied by 2, the product 
will be the succeeding term ; thus,4X2=;8; 8X2=16, &c. 

Again, if the order of this series be inverted, the proportion 
will still be preserved and the common multiplier become a com- 
mon divisor. Thus, in the series 64, 33, 16, 8, &c., 64^2=32; 
32-f-2=I6, &c. 

Note. — If tlie first term and joiio are the mme, the progression is arapl» 

series of powers; aaS; 3X9; 3x3x2; 3x2x2x3, &c. 

Obs, 1. GeomelTical ProgressJoti is geometriad priiporlioncoatinued. It ii 
therefore sometimes called continual proportionals, or pmgresaon by ifnolieals. 

If the series increases it is called dscendmg; if it dacreaBM, descetiding. 

2, The numbers which form the series, are eailei) the to'ms of the progrBfc 
sioii. The aimimm mvUiplier, or divisor, is calSed the ratio. For most pur- 
poses, however, it will be more simple to coDHcler the ratio as always a vmtii' 
plier, either iWegnU oi fractional. Thus, in the series 64, 32, 16, &B., tb* 
ratio is either 3 considered as a divisor, or I considered as a multiplier. 

3. In QeometTical as well as in Arithmeticid progression, there are five parti 
to be considered, via: the Jird term, the lad term, the numlier of lema, the raifo, 
and tie Sam of all the terms. These parts have such a relation to each othfll, 
Ami if a>7 iJcree of theai ars given, the oilier luw may be eadly found. 
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610. To find the last term, when the first term, the ratio, 
and the numher of terms are given. 

Multiphj the first term into that power of the ratio whose index 
H I le^s than the numher ofi terms, and the product will he ike 
last tei'm required. 

OBa. 1. Tha T-eaion of this process may be seen by adverting to the monne/ 
in wWch each successive terra U fonneJ. (Art 609.) Tlius, in the series 4, 8, 
16, 33, &c.,theaiterm8=4x3i 1G=4X2X3, or 4x2"; 33=4X35, &c. 

'i. It will be seen that the several ajium/ats in compound interest, Sirm a. 
geametiicol series of wliioli tlie prindpal is the 1st term; the amount of SI for 
I year the ratio; ami the number of jears+l the number of lerma. Hence 
the required araewd of compound interest may be Ibund in the same way aa 
Ihe lad term of a geometrical series. 

1. If the first term of a geometrical progression is 2, and the 
ratio 4, what is the 5th term? Ans. 512. 

2. The first term is 64, and the ratio i: what is the 6th term? 

3. Tlie first term is 2, and the ratio 3 : what is the 8th term? 

4. The first term is 1, and the ratio 5 : wliat is the 10th terra? 

5. A farmer hired a man for a year, agreeing to give him Si for 
the 1st month, $2 for tlie 2d, $4 for the 3d, and so on, doubling 
his wages each month ■. how much did he ^ve the last month ? 

6. What is the amount of 3i250, at 6 per cent., for 5 years com- 
pound int. ? Of $500, at 7 per ct., for 6 years 1 Of SlOOO, at 
6 per ct„ for 10 years? 

611. To find the sum of the series, wbeo the ratio and the 
extremes are given. 

Multiply the greatest term into the ratio, from the product sub- 
tract tlie least term, and divide the remmmder by the ratio less 1. 

Obs. 1. When thefirst term, the ralie, and the immier of terms are given, to 
find the sum of the series we must first find tile last term, then proceed as above. 

2. The sum of an infinite series whose terms decrease by a common divisor, 
may be foand Ay iJ^^'nUiptying iJt£ greatest lertn. itit^ the ratio, aiid dividing the 
product by tie ratio less I. The kast term bdng infinitely small, is of no com- 
pMstiTe TtLue, and is therefore neglected. 

7. What is the sura of the series, whose extremes are 5 and 
1215, and the ratio 3 ? Ans, 1820. 

g. The extremes of a series are 1 and 512, and the ratio 2 
(rhftt is the sum of the series ? 
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fi. Ths estremes of ii aeries are 1024 andlS274^,and the ratio 
IS l-jt : what is tlie sum of the series ? 

10. A merchant liired a olerli for a year, and agreed to pay him 
1 mill the 1st month ; 1 cent the 2d ; 10 cents the 3d, and so on, 
increasing in a tenfold ratio for each successive month ; what waa 
(he amoimt of Ins wages ? 

11. "Wliat is the sura of the infinite series H-;t+i+i,&c.; that 
is, the descending series whose first term is 1 and the ratio 2 ? 

Am. 2. 

12. "What isthesumof theinfiniteseriesl+i+i+^+-BV, &c 
613. To find the ratio, when the extremes and numher of terms 

are given. 

Divide the greater extreme by the less, and extract that root of tk» 
quotient whose index is 1 iess than tite nUTitber of terms. 

13. The extremes of a series are 3 and 192, and the number 
of terms 7 : what is the ratio '? Avis. 2. 

14. What is the ratio of a series of 5 terms, whose extremes are 
7 and 567 ? 

JVote.— Othei formulas in arlthmelical and geometrical progresaon might bo 
Biided, but they involve principles with which the student is supposeil as jret 
to be unacquainted. Fur a fuller discussion of the subject, see Thomson'! 
Day's Algebra, 

ANNUITIES, 

613. The term annuity properly signifies a sum of money, 
payable atmually, for a certain length of time, or forever. 

Obs. I. Paymenta made semi-annually , quarterly, monthly, &c., ore also 
called annuities. Annuities therefbrc embrace pensions, salaries, rents, &C, 

Q, When annuities remain unpaid after they are due, (hey are said to be 
forbortie^ or in mrears. The ^jti of tho annuilisB in arrears, added to the iit' 
leresl due on each, is called the amowiU. 

The preseiU imrrlh of an annuity is the sum, which being pnt at interwt, 
will eiaolly pay the annuity. 

3. When an annuity does not commence till a ^Tcn lime has elapsed, it ii 
cnlted an annuity in nrer^um ,- when it continues forever, a pcrpetnUy. 

4, In finding the ajrwrnU of annuities in arrears, it is customary to reckon 
compound interest on each annuity &oia (he lime it is due to the time of pay. 
ment. The process therefore is the same as finding ths Eum of an ascandiai 

(I ssiies. (Alt, Gil.) Hence, 
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614. To find the amount of an aimuity in arrears. 
Afake the annaity the first tenh of a geometrical series, the 
amtmnt of $1 for I year tlia ratio, and the given nujnbt^ of years 
tlie number of Unas ; tlien find the sum of the series, and il will be 
ihe amount required. (Arts, 610, 611.) 

Oes. WhflHtliepflraients are not ysnHff, fortUe amounlof gl fori ye«t,uss 

its amount for (lie time between tiie payments ; ami instead of tlie mtmber of 

years, use the number of fiaymcntg that have been omitted, and proceed as before. 

1. What is the omount of an annuity of SlOO which lias not been psud for 

S years, at 6 per cenL compound interest 1 

S«/,((io«.— IOOX(i.Oe}^=il3.3ti; and (110.36X1. 06)- 100-!- .06= $318.36. 

TA.BLE,shoimiig linairuumle/ aiin)iilyef$l,Br £l,iiib, 6, aiii 7 per ami. 

fur aiMj n-aatie/- of years from 1 (w 30. 



Y^ 


Srerct. 


evorM. 


Tporcl. 
1.00000 


11 


SpMCL 


6p«ci. 


7|»r«. 


I.OOOOfl 


1.00000 


14^0678 


14.97164 


15.7836 




2.DMI0G 




aoTooo 




15.01719 








3.15250 


3.1B360 


3.31490 


13 


17.7I29H 


18.B8-.i13 


90.1406 




4.31012 


4.374(11 


4:43991 


14 


I9.59«63 


21.01506 






5.ii25(i3 


5.63709 


5.75073 


15 


21.57856 


'J3.a7596 


35.ia90 


<i 


6.80iiH 


6.37533 


7.15339 


10 








7 


aiKoi 




8.65403 


17 


25JJ4036 


38.21287 


30.8403 


H 


9.54911 


^.m-M 


10.2598 


1H 


H«.l333a 


30JK)565 


33.9990 










I'l 


30.63900 


33.75999 


37.3789 


10 


12.57789 


13.18079 


13.Slli.l 


a> 


33.06595 


3G.7M559 


40.9954 



;Vo/«.— Multiply the given annuity by the amt. of 01, fbr the ^von numbw 
nf years found in (he Table, and the product will be the amount requiied. 

3. What will sn annual rent of S75 amount to in 9 years, at 5 pet cent. 1 

4. What is the amount of S200 forborne for 9 years, at 6 per cent. 1 

5. What is the amount of ®350 fbrbome for 1 years, at 7 per cent 1 

6. What is the amount of ^1000 forborne for 20 years, at 6 per cent. 1 

615. To find the present worlli of an annuity. 

Fimd tJte amount of $1 annuily for the given fe'nw as before; 
then divide this amount iy tlie amount of $1 at compound interest 
for the same time, multiply the quotient by the given annuity, and 
the product loill be tlie present wortli. If t!/e anntiity is a perpetuity, 
or to cmilinue forever, multiply it by 100, divide the product by 
the given rate, and the quotient will be tlie present value required. 

Obb, For the amount of fit at compoonJ interest, see Table, p. 371. 

7. What is the present worth of an annuity of S40 to continue 5 ywn, ■! 
B per cent compound intnvitl 



Aia. 8173.178. 
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a ^Vhst IB the present werth of an annuity of ^0 to eoiiljnue forevei , si 

616. To find the present worth of an anniiity inTeversion. 
Find Ike present worth of the annuity from the present time tilt 

its ierminatiim ; also find its present worth for the tifiu Ixfore H 
eomTnences ; Ike difference between these two results will be t/te pres- 
ent wwth required, 

9. What 13 the present worth of $79,635 at 5 per cent., to eommencB in 4 
jeara and continue (i years 1 Am. ^332.50. 

PERMUTATIONS AND COMBINATIONS. 

617. "Bj Permutations is meant the changes which may ha 
made in the arrangement of any given number of things. 

The term, cmnbinations, denotes tlie taking of a. less numter of 
things out of a greater, ivithout regard to tiieir order or position. 

618. To find how many permutations or changes may be made 
m the arrangement of any given number of things. 

MulHpli/ together all tlie terms of ike natural series of nurttbera 
frotn, 1 up to the given number, and the product will he the answer. 

1. How many changea may be rung on 5 bells 1 A-ns. 120. 

S. How many different ways may a clasi. of 8 pupils be arranged % 

3. How many diSerent ways may a family of 9 children be seated 1 

4. How many ways may the letters in the word arithiactk, be arrangedl 

5. A club of IS persons agreed to dine with a landlord as long as he could 
■eaitheiD differently at the table: how long did their engagement lastl 

619. To find how many combinations maybe made out of 
any given number of different tilings by taking a given number 
of them at a time. 

Take tke series of numbers, beginning at the numher of things 
given, and decreasing hy 1 till tlie number of terms is equal to th« 
number of things taken at a time; tke product of all the termi 
will he the answer required. 

6. How many different words can be formal ofiHellcts, taking Sat attmeT 
SWntf™.— 9X8x7=504. Ans. 504 words. 

7. How many numbere can bo espreeaed by the 9 digits, taking 5 at a time) 

8. How many words of 6 letters each can be formed out of the 26 lett«ra of 
UiB rft*«bet, on the suppoaitton that consonanta will form a wordl 
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SECTION XIX. 

APPLICATION OF ASITHMETIC TO GEOMETRY. 

G20. Iq the preceding sections oJistract numbers liave been 
applied to concrete subsUaices, or to objects in general, considered 
Hrithmetically. On the same principie, geometrical magnitudei 
may be compared or measured by means of the numbers repre- 
senting their dimensions. (Arts. 7, 516. Obs. 3.) 

Obs. The measurement of magniludcs is commonly called mensiiTaliim 
MENSURATION Of SURFACES. 

68 1 . In the measurement of surfaces, it is customary to assume 
a square as the meastiring uidl, whose side is a linear unit of 
the mme mme. (Leg. IV. 4. Sch. An. 257. Obs. 2.) 

JVot,. — For the Jomonstrauon of the following principles, aee references. 

623> To find the area of a parallel ogiani, also of a square. 

Multiply the length hy the breadth. (Art. 285, Leg. IV. 5.) 

Obs. When the area and ene siilc of b rectajigle are given, the other side 'u 
found by dividing the area hy the fiivcn side, (Art. 15f).) 

I. How many acres in a fieW 240 rods long, and 180 rods wide! 

a. How many acres in a square field the length of whose sids is 340 K)d»l 

3. If the diagonal of a square is 100 rods, what is its area! 

4. A rectangular farm of 330 acres, is i a mile wide: what is its length 1 

623. To find the area of a rhombus. (Leg. I. Def. 1 8. IV. 6.) 
Multiply the length hy Vie altitude or perpendicular livight. 

5. Find Ihe area of a rhombus whose length is 20 a, nnd its altitude IS ft. 

624. To find the area of a trapejium. (Leg. IV. 1.) 
Multiply half the sum of the parallel sides hij tite altitude. 

C. Find the area of a trapezium the lengths of whose parallel eides are 
rr fl. and 31 It, and whose altitude is 15 ft. 

635. To find the area of a triangle. (Leg. IV. 6.) 
Multiply th 6ase hy half the altitude or perpendicular height. 

t. Find the area ofa triangle whnsc base is 50 ft., and its ailWude 41 ft, 
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®S6. To find tlie area of a triangle, the three sides being gireo, 
jFVotre half tlie s««i of iJte Saw sides subtract each side rupee- 

Uvely ; ilien multiply togeilter half the sum and tin three remain 

ders, and extract t/te square foot of t/^ product. 

9. What is the area ofa triangle whose sides are 20, 30, iind40fl,l 
10. How many acres in a tiiaiiglB whose sides are each 40 rods 1 

©27. To find the circumference of a circle from its diameter. 
Multiply tlie diameter hy 3.14169. (Leg. V. 11. Soh.) 

AWe,— The ciTcmafsrerue of a drcle is a curve line, all the points of which 
are equally distant ffoni a point within, called the ceidre. Ths diameter of a 
circle is a straight line which passes throufjh the centre, and is terminated on 
both udes by the drcumterence The radiits or semi-iMaiiieter is, a straight 
line drawn &om the centre to the circumference 

n. What is the circumfersnee of a circle, whose diameter is 30 ft.? 

19. WTiat is tho citcumibrence of n oirck whose diametfir is 45 totia T 

S^S. To find tlic diameter of <i cuclc fiom its circumference. 
Divide tlie circumfm-ence by 8.14130. 

Obs. The diamnter of a circle may also be found hy dividing the areii by 
7S54, and estracting the square root of the gaolient. 
!.■[. What is the diamaler of a circle, whosa circumference is 314.1D9 ft. 3 

639. To find the area of a circle. {Leg. V. 13.) 
MuUiphj half the circumference hy half the diameter ; or, muh 
tiply the square of tlie diameter hy (lie decimal .7834. 

15. What B the area ofaareie,whoBe diameter is 50 roJe? 

16. Find tlie area of a circle 800 ft. in diameter, and HaB.SlS fL in circum, 

©3®8 To find the side of the greatest square that can be in-- 
scribed in a cii-ole of a given diameter. 

Divide tlie square of the given diameter by 2, and extract th 
square root of the qiiotimit. (Art, 581. Ohs. 1.) 

n. The diameter of a rountl table is 4 ft, ; what is the aide of the greatest 
Bquaie table which can be made from it 1 

631* To find the side of the greatest equilateral triangle that 

aau he inscribed in. a circle of a given diameter. 

Multiply ^ tM given diametei- hy 1.73205. {Leg. V. 4. Sch.) 
18. Required the side of an equilateral triangle inscribe J in adreleof Wft, 

diameter. 
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MEASmiEMENT OP SOLIDS. 
©3S. In tlie measurement of solids it is customary to aasTinie 
a cube as the Tiieatnmn// unit, whose sides ai^e squares of the same 
name. (Art. 258. Obs. 2.) 

633. To find the solidity of bodies whose sides are perpen- 
dicular to each other. 

Multiply the lertfftli, hreodtk, and thiehtess togelkcr. (Art. 280.) 

Obs. When the caalerUs of a soM body and tioo of its siiks are given, tbo 
olker side ia ibimd liy dividing (he Ciiretoite by the prodixl of the tw; ^vea 
rides. (Art. 159.) 

1. What are the contents of a stick of ^niber 4 ft, square, and ffij fS. lonij^ 
a Whta is the cujiacilj of a cubical vcsael, I'i ft. 8 in. deep! 

634. To find the solidity of a prism. 

Multiply the area of the hose by the height, (Leg. TIL 12.) 
Obs. This rule is applicable lo all prisms, triangular, quaJrangiilav, pentag- 
onal, &c., also to all ptiMlMtijilpedmis, whether rectangular or oblique. 

3. Finil the eoliJily of a prism -iCS it. high, wliose base ia 7S ft, square 1 

635. To find the lateral surfaco of a right prism. 
Multiply t!te length by the pei-imeter of its base. (Leg. VIL. 5.) 
Obs. If we add the areas of both ends to the lateral surface, the aom will bn 

the tvhole sarface of the prism. 

4. What is the surEice of a triangular pri.im, whose sides are each 3 ft., and 
its length 13 a 1 

G36. To find the solidity of a pyramid and cone. 

Multiply the area of tite base hy i of the lieight. (Leg. VII. 13.) 

5. What is the solidity of a pyramid 100 ft. high, whose base is 40il.Bqasrul 
G. Whatisthesolidity of acone 150 ft. high, whose base is 15 fl. in diismcto,? ') 

637. To find the htteral or conves surface of a regular pyra- 
mid, or cone. (Leg. YII. 16, VIII. 3.) 

Multiply t/ie pei-imeter of ilie base by ^ the elant-height. 

7, What is the lateral surface of a r^ular pyramid, whose slant-hdght la, 
15 &.J anci l>aso ia 30 ft. aquarel 

8. What is the convex surface of a right cone, whose slant-height is 94 8, 
Mid the perimeter of its base 37 ft. 1 
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393 MENbcaATioN. i^mrc. XIX. 

63§e To find tlie solidity of a frustum of a pjiamid and cone. 
To tlie sum of tite areas ^ tii4 two 'ejidn, add the square mot of 

Oie product of tlieae areas ; tli^.^!altiply this mm hy \ of ths^per- 

XxndiculaT lieigkt. (Leg. VII. IS.Sch., VIII.6.) 

9. If the two ends of the fruatum of a pyraini J ore 3 ft, and 3 ft. square, aiH 
(he height is 13 ft., whsit is its Boiidily 1 

639= Tko convex surface of a frustum of a pyramid and cona 
is found 6^ TimlUplymg Judf the sum of Ihe circumferences of tin 
two ends by tM slant-height, {Leg. VII. 17, VIII, 6.) 

10. If the cireumferences of the two ends of the froBtiun of h cone are 18 ft 
will 14 ft., and its slant-height U ft:, what ia its convex surface "i 

©40s To find tlie solidity of a cylindei-. 

Multiply the area of the hose iiy ike height. {Leg. VIII. 2.) 

11. Find the aplidity nf a cylinder 10 ft. in diameter, and 35 ft. high. , 

13. Flndthofloliditjofacjlicder 100 ft. in eircirnifercDce, and 150 ft. high. 

641. To find the convex sEi'face of a cylinder. 
Multiply the circumference of t!w base hyt!ie/uiigkt. (Leg.VIU. 1.) 
13, Find the cootox surfacs of a cylinder 5 yds. in diameter, and 5 yds, long^ 

64g» To find the coutkc surfaoo of a sphere or globe. 
Multiply the circamference ly tlie diameter. (Leg. VIII. 9.) 
,14. What is the surfiice of a globe 18 inches in diameter? 

15. Iftha dinmsteroftho moon is 3162 miles, what is its sarfecel 

C43. To find the solidity of a sphere or globe. 
Multiply the surface by ^ of tlie diameter. (Leg. VIII. IL) 

16. Find the solidity of a globe 15 inches in diametec. 

17. Thediametefofths moon is 3163 miles: what is its solidity 7 

MEASUREMENT OP LUMBER. 

4544. The area of n board is found bij midUjilyviig Uu: length into ihe tmoih 
^eadlA. (ArtB.«33,fa3.) 

The solid coRlents of hown or square timber are ibund by mMtiptyiug tAl 
length intii lie mnan InsarllA mid ilepl-h. 

ITiB solid contents of round timhut are fonnd by muUiplyhtg the len^h 
hy i the meuw girt ur sircumfemtice, 

Obs, 1, The mean breadlli of a tapering board is found by meaguriag !i m 
Itae Huddle, or by tating ' the sum ufthe breadths of the two cuds. 
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S. The ntcaw dimensions of square and round timber are found to a similn 
Manner. 

3. The method for finding the eaiidity of lound timber makes an aJlowanca 

IH. Find the area of a boaid lU ft. long, and tbe ends 14 in. and 13 in. wwU. 

19. Find the aolidlly of a joist IC ft. long, the ends being 8 in. and 4 in, sq, 

20. Find tlie soii<£ty of a. log 50 &. long, the dicumleienceii ef tbe etula 
being fi ft. and 4 ft. 

GAUGING OF CASKS. 

645. Tlie process of finding the contents or capacities of easii 
and other vessels is «aJled Oauoiks. 

0416> ThecoHler^ 1^ casks ate fmudiy mvlli^ying the sqiiare af the mean 
iiaaieUr mto UielengUi; then this proihiei maitipliedty .fll)34to<ii give tie wim 
gaJloia, aiid smUi/ilied by .0028 teiU give lie beer galUras. 

Qbs. The iiienn diameler of a caslt is ibund by adding to the head diameter 
.7 of the difference lietneen the head and bong diameters when the staves are 
renj mvch curved ; or by adding jb when ■eery lilUe curved i and bj adding .5& 
when they are of a mediam curve. 

21. How many wine gallons in a coA but liUJe curved, wlioso lengtli in 45 
in., its hung diameter 40 in., nnd its licad lUameter 36 in, ^ 

S3. How many beer gallons in a cask much curved, wlio^ie tenglii is G4 in., 
lis btmg diameter 52 in., and head diameter 4G in. 1 

TONMAGE OF VESSELS. 

64T. Gcnvntmcid Riik.—l. If tUe vessel itn douNe-Oix/ted, take the length 
from tile fore pan of the main stern to the after part of the Elem-post, above ths 
Dpper deck ; then the breadth at the broadest part above the main wslcs, half 
of which breadth shall be accounted the deplh of such vessel; from the length 
deduct three-Gtlhs of the breadth, multiply the remainder by the breadth and 
the product by tlie depth; ttivide Oielaet product by 95, and the quotient shall 
be deemed the true tonnage of the uesscI. 

II. If the vessel be siiigle-dected, (like (he length and breadth as auove di- 
rected, deduct from iho length thrcc-fillbs of the breadth, and take the depth 
from the under side of the deck plank to the c^ling in Ihe hold, then mulliply 
and divide as before, and Ihe quotient shall be deemed the tonnage. 

CaiTaalf's RiUe.—The continued product of (ho length of the keal, tlia 
broadth at ths main beam, and the depth of the hold in feet, divided by 95 wiB 
five ihe tonnage of a siitgle-decked vessel. For a doubk-dcciar, intlead of 
Ihe dejrth of (he hold, take half the breadth at the bcim. 

S3, VVhal is the government tonnage of a douhie-decker, whose length il 
ISO ft., Ihe breadth 35 ft., and the depth 25 ft. 1 

at. what is the carpeutei t toaaage of the stupe "auuit 
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384 MEciiAxicAh pov/ena. [Sect. XIX. 

MECHANICAL POWERS. 

64:8. The Mechanical poieers are sis, viz: tlie lever, the wheel 
ftnd axle, the pulley, the inclined plane, the screw, and the wedge. 

649, When (he pusxr and toeighl act ferpev,dimdarly to Uie arma of a 
straigkl Icve:; the jwicer is to the meigkl, as the (iirfonce from Che fulcruia Is 
the jceighl is ta the dislaiux from the fulcmiu to the pmcer. 

1. If the power b 100 Iba., tbe kaig arm 10 ft., aoi! the short arm S fl., whM 
weight can be rased 1 

Q. The arms of a leier ore 15 tt. and 4 ft., and the weight rdsed 500 lbs.; 
■what is tho powers 

05O. When a weight is sastained by a lever reeling mi lieo prups, 

ITte long arm : the short arm : : the iceigH suppiKted by the short arm : tbs 
viigU supported by the long arm. Hence, 

The loMe to^^(A : short arm : : lokole laeigkl : weighi <m I. a. (Leg. HI. 16,) 

3. A and B carry 256 lbs. Euspeaileil upon a pole 5 fl. from A anJ 'i ft. from 
B : how many pounds iloes each carry 1 

4. A and B carry !>0 lbs. upon a lever Vi ft. long ; v/here mast it be placed 
that B may carry i of it 1 

operate on U 

5. If the diameter of a nrheel is il., and thatch the axle 1 ft., wha.t weiglil 
-FilllOO lbs. raise 1 

6. A vhcelisStt. diameter, ansxteljfl.: what weight will 20a lbs. caise 
653. In the apphcatjon of ntniBMs paUeijs, 

The POWER : Me weight : : 1 : Ivrlce the humseb ef jmlleijs. 

7. What weight can a pomerofSOOtbs. raise with 4 motaWe pulleys'? 

8. Whut power with 8 pulleys wil! raise a |allai of granite weighing lOtonal 
663. The perpeadiadar Mg/it of an inclined plam: is toils length, ci Hit 

fomer lo the H-cighl. 

9. What power will draw a train of cars weighing 1 00000 pounds np an in- 
clined ^ane which rises (iO ft. lo a mile t 

634. The screw acta upon the priniapfe of the incUned plane. Henco, 
T/iedislanejrkchcccJithel^reads is lathe circwaifcrencc e/a drcls descriiedtf 
tie power, as the jimner is In the iseigkl. 

10. What weight con be raised by a power of 1000 Iba. appUed to a Hien 
whoie Ihreada are 1 inch apart, at the end of a lever I'i ft. longi 

655. Titepimer applied to the heail of a wedge is to the weighi, as hnlf Ih* 
ttttcknesBoftbe head is lo the length of its side. In Ihe use of the Wedge, iKd 
tM* than half the power is lost by fhctujn against the ■ides. 
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MlSCELL-iNEOUS EXAMPLES. 896 

MISCELLAKEOUS EXAMPLES. 

1. The Hum of two nniubers is 980j and theit dlETEience ii'2: whalaiB^ie 
HuiDbersI 

2. Tht product of two numbers is 4410, and one is 63 ; wliat is the otherl 

3. What nuiubor nn;lti(,lkd by 23f, will proJuce 145 1 

4. Whut nuuilier multiplied by Hi, will be equal (a 7^ muiliplied by 5J 1 

5. If ail urmj of 24000 men have T200(H) lbs. of bread, how long niU it lait 
Ihcm, allowing each man 1 i [bs. per day 1 

6. V/hai is the interest of t535ti for 60 days, at 7 per cent. 1 

7. What is the ainoont of S16330 lor 4 niontha, at Ol per cent, t 

8. What is the bank <Uscount on SISOO for OU days, at ti per cent.1 

9. For what sum must a note be made, payable in 4 monlhs, the proceed* 
of which alisll be SISOO, discounted at a bank at 7 per cent. '! 

10. A cajdtahst sent a broker $23000 to invest in cotton, after deducting his 
MHOmissioaofai percent.: what omount of cotton ought he toreceivel 

11. Amerchant bought 500 yards of duth fur $1300: how must he retail it 
fay the yard to gain 35 per cent, t 

12. A man bought 040 bbSs. of beef for 3'5000, and sold it at a loss of 19 
per cent. ; how much did he get a barrel ^ 

13. If a man buys 1000 geographies, at 37i cents apiece, and retails theai 
at 50 cents, what per cent, will he make t 

14. A grocer bought ISO boies of lemons for S3IJ0. and sold them at 10 per 
eent. less than cost: what did lie loacf 

15. How many dollars, each weighing 4121 grs., can be made Jroni IG lbs. 
5 cz. of silver 1 

IG. How many eagles, weighing 238 grs. apiei:e, will 31 lbs. 10 oz. make 1 

17. How long a thread can be spun ^m 1 ton of flax, allowing 5 oz. will 
make 100 rods of threads 

la. How many revolutions will the hind wheel of a carriage 5 ft, 6 in. in 
nrcamference, make in 2 miles 4 furlongsl 

19. How many revolutions will the fore wheel of n carriage 4 ft. 7 in. in 
tircuiuference, make in the same distance 1 

30. Bought 1500 doi. buttons for 8187.50: what was that per gross ^ 

21. A man paid 8133 for 40 bbls. of cider: what is that a quart 1 

33. A man piud il50 for 10 rods of land, what was that per acre ? 

23. A man having S3500, laid out -J of it in flour, at S5 per barrel : fiow 
many barrels did he buy 1 

S4. The commander of an exploring ex pcdition found that ^ of his provision! 
were exhausted in 23 months : how much longer wouW they last t 

2b. What cost 15f lbs. of cheese, at S8g per hundred 1 

26. How many yards of carpeting i yd. wide will it take to cover a floor 
IS ft. long and 15 ft, wulel 

27. If f yard of calico cost -^b., what w.ll ^ of an ell Enslish coatl 

as. How long will 4G825G lbs. of beef last an army of b-245 soldien, allow- 
falg each man I] lb. per day'! 

17" 
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29. How long would the same quanUty of beef last the aiaiy, if reinforce* 
Iij) 2500 men, allowing each man 1 } lb. per day 1 
30 Bought I ofapipoofwine for $121) : what was that per gallon 1 

31. If a man can walk IT miles in 5 hours, 12 minutes, 3t seuonds, hon 
iarcan ho walk in 3 hours, 40 minutes, :i<i seconds] 

32. If a man traveling H hours per day, performs half his journey in 9 
daya, how long will it toke him to go the other half traveling 10 hours a dayl 

33. If you lend a maji S700 for 90 days, how long ooght he to lend yoo 
giaOO to requite the favor 1 

34. A milkman's measare was deficient half a ^11 to a gallon : how much 
did he cheat his customers in selling bT^O gallons 1 

35. If 85 yds. of calico cost $10.20, what will 1500 yils. cost 1 
3C. If l(i50 lbs. of sugar cost $206j25, what will 87 lbs, cost 1 

37. ifl4a4gals.ofoilcostfflOt>2, whntivill 210 guts, cost i 

38. If wind moves 2J miles per hour, how long is it in moving from tlie pola 
to the eqoator. a distance of 6214 miles'? 

39. If Y^ of a barrel of fiour coals f of a doUar, what wiU f of a bbl. cost? 

40. If 4 of a ton of chalk cost £f , what will i of a ton cost 1 

41. If f of a boshel of wheat cost jjf, how much will f of a l>-iliel cost 1 
4-,>. If I of a ship cost *IGO00, what will -ft- ofher cost] 

43. If 16| bbl3. of mackerel cost S(ii>J, what will 48^ bbla. costl 

44. If Seigals. of oil cost S31.25, how much will 3350 buyl 

45. At 53^ for 40 doi. eggs, what will 4(!0i doi. cosll 

4C. The Preadent'a salary is 135000 per annum ; how much can he spend 
per day, and lay up 810000 of iti 

47. If one person lies in bed !) hoars per day, and another G hours, how 
much lime wdl the one gain over the other in 30 yearsf 

43, A cistern has tliree faucets ; the 1st will empty it in 10 min,, (he Sd in 
20 min., the 3d in 30 min. : in what time will they all emply if! 

49. A man and his wife drink a barrel of beer in 30 days, and the man alona 
ran drink it in 40 days: how long will it last the wifel 

50. A teacher bang asked how many scholars he had, replied i study Arith- 
metic, ^ study Latin, -ft study Algebra, -^ study Geometry, and 94 stody 
French : how many scholars had he 1 

51. A man having spent i and i of his money, had £48| left; how much 
hnlhcatGrsd 

52. A man bequeathed -^ of his property to his wife. ^ to his son, -^ to htB 
daughter, and the remainder, which was 811)00, to the Bible Society : what 
did his whole property amount to 7 

53. Whatisthatnumber^ofwhicheieecdsf ofilby 45 7 

54. Pewter is composed of 1 12 parts of tin, 15 of lead, and G of brass: how 
much will it lake of each ingredient tu make Gti50 pounds of pewter 1 

55. Two travelers start at the same time from Boston and Washington ta 
meet each other; one goes 5 miles an hour, the other 7 miles; the whole di*. 
Muce is 430 mites : how for will each travel 7 
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Sfi, A grocer divided a barrel of flonr into 2 parts, so that the smaller coo. 
lained | as much bs the otJicr : how many pounds wore there in each 1 

57. A, B, and C, huild a ship loge^er; A advanced SIOOG, B SlUOUO, aai 
CSISOOO; tliey gain SIHIOO : what is Uie gain of each! 

58. A, B, and C. entered into partnership ; A furniahed 8600, B and C to- 
gether S1800; ihey gained 69W), of whichBtookKJSO; how much did A and 
C gain ; and B and C put in respcc^vely ? 

59. The liabilities of a bankrupt are $63340, and his assets Q1S64S : what 
per tent, can he pay "i 

r>0. A bankru[A compromises with his creditors for 3Ti per cent. : bow much 
will he pay on a claim of ESGoG 1 

61. How much wilt he pay on a debt of 313680.375 1 

&1. A owns a and B -^ of a ship ; A's share is wodh 810000 more lh(* 
B's: what is the value ofthe aliipl 

6". A roan gave his oJJett son ^ of his property less 850; to the second, ho 
gave ^ ; and to the youngest he gave the remainder, Which was ^ less SIO : 
whp' was the amount of Lis property f 

64. A man and boy together can frame a house in 9 days; the man can 
frame It alone in l3 days: liow long will it take the hoy to frame it 1 

65. A cistern has a receiving and a iHscharglng [Hpc ; when lioth are run- 
ning it taJiea IS hours to fill it; if the latter is dosed it requires 15 hours X» 
Gil it : if the former is closed, bow long will il tafee the latter to empty it 1 

66. Four men, A, B, C, and D, spent £355, and agreed Utat A should pay 
I; B i; C i; and D i; how much must each pay1 

67. A, B, and C, formed a joint stock of £820, and gained iMO, in the 
division of which A recdved £5 as often as B did £7, and C £8: how much 
did each put in and receive 1 

C8. A, B, and C, gmned a certain sum, of which A and B received S640, 
B and C iS80, and A and C 8S01I : what mas the gain of each 1 

69. What number is that -f^ iinii \ of wiiifih being multiplied together, wil 
produce the number itself? 

70. A club spent £3, las. Id. ; on settling, each paid as many pence as Iherfl 
were individuals in the party : how many were there in the party 1 

71. The sum of two numbers is 130, and the difference of their squares it 
4S0O: what are the nutnberHl 

73. The difference of two niunbets is 53, and the difference of the squares 
la 10759 : what ore the numbers 1 

73. The diagonal of a square is 60 tt. : what is its side ! 

74, The diagonal ofasquarefield is 190 rods: what is its area 1 

76. Find the ade of the greatest square beam which can he hewn from » 
log 5 ft. in diameter ? 

76. Tho mainmast of a ship is 95 ft. long, the diameter of the base is 3i tt, 
(tat ofthe top 3i ft. : what is its solidity "i 

77. A man wished to tie his horse by a rope so that he oould feed on jm* an 
acre of ground ; how long must the rope be7 
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78. What is the atea of a. circle 1 jKilc in circumference 1 

'i9. If the diameter of tbe sun is 8S7000 miles, wiiat is its surfaMi 

80. If Uk diameter of Jupiter ia 86355 miles, what is its solidity'? 

81. A conical stack of haj ia SO fL hi^h, and ils base IS fL in diamncc 
what is ils weight, alloning 5 lbs. to a cubic foot 1 

83. How many bushels will a cubical bin contain whose aide is 9 fl. 1 

83. How many hogaheads will a cylindrical cistern 10 fl. deep and GJ- ft 
diameter contain 1 

84. How far from the end of a stick of timber 30 ft. long, of equal size frcn 
end to end, must a lever be placed, so that 3 men, S at the lever, and 1 at tlu 
end of the stick, may each cany J of its weight 1 

85. How many different ways mny a class ol2S scholars be arranged 1 

86. If 100 eggs are placed in a straight tine a rod apart, how many milej 
taoBl a person travel to biing them one by one to a basket placed a rod &ou] 
the first egg 1 

87. What ia tlie sum of the series 1, 1.1., 2, aj, a, &c., to 50 terms' 

68. A blacksmith agreed to shoe a horse for 1 mill for the first nail in Ida 
■hoe, 3 milla for the second nail, and soon: the shoes contained 3S naiU : bon 
much did he receive I 

89. Said a mule to an ass, if I take oi 
many as you, and if I give you one of n 
irilh how many bags was each loaded 1 

90. What numlier taken from the square of 48 will leave lli times 54 1 

91. Divide $1001) between A, B, and C, and give A $120 more than C, and 
C $95 more than B. 

93. A person being asked the hour of the day, said, that the time past noon 
Was f of the time till midnight : what was the hour 1 

93. A, B, and C, can trench ameadowin ladays; B, C, and D, in 14 days; 
C, D, and A, in 15 days; and D, B, and A, in 18 days. In what time would 
h be done by all of them together, and by each of tbem singly 7 

94. Suppose A, B, and C, to start from the same point, and to travel in Iha 
■ame direction, round an island 73 miles in compass, A at tlie rate of (i, B of 
10, and C of Ifi miles per day : in what time vrill they be next tocetlier 1 

95. At what time between 12 and 1 o'clock do the hour and minute hand* 
of a common clock or watch point in directions exactly oppoate? 

90. In how many years will the error of the Julian Calendar involve th* 

97. A man's desk was robbed 3 nights ii succession ; the first night half tht 
number of dollars were taken and half a dollar more ; the second, half the re- 
mainder was taken and half a dollar more; the third night, half of what waj 
then left and half a dollar more, when he found he had 950 left: how mueli 
bad he at first 1 
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ANSWERS TO EXAMPLES. 

NOTE.—Al the urgent request of aoveral (languished TeacUers, who hsM 
joceivod Thomson's Higfior Arithmetic with favor, tha publisherg hare isBued 
sn eclitioD of it, containing the answers In the end of the Iiuok. It is hoped 
Ihal pupils, who may use this edition, will have suiGdent regard to their own 
improvement, never to eonsult the answer till they have madu a Hreiaunil and 
pei-sevsriitg elfort to solve the problem themaelves. 

N. B.— The work without the answers is published hi 



ADDITION.— AuTS. 59-6X, 











1 


$544S. 


17 


288011295. 


35 


9429190. 


2 


41757 bushels. 


18 


14303433. 


36 


11178170. 


3 


1159G pounds. 


10 


I00GU775. 


37 


10306156. 


4 


^31551. 


20 


1805851434. 


38 


10662291. 


5 


$5583. 


21. 


337351. 


39, 


40. Given. 


6 


65440 sq. miles. 


32. 


7221. 


41. 


214. 


7. 


102451 sq. m. 


23. 


4251988. 


42 


253. 


8 


.';28524 sq. m. 


24. 


3795. 


43. 


276. 


d. 


666327 sq. m. 


25. 


73464390. 


44. 


19443. 


to. 


1362742 sq. m. 


28. 


33604444. 


45. 


20714. 


11. 


233890. 


27. 


15821984. 


40. 


2476372. 


13. 


828403. 


38. 


97059404. 


47. 


$132085943. 


13. 


990240. 


39. 


1038220930. 


48. 


$107109740. 


U. 


96181521. 


32. 


$570805. 


49. 


2069857 tons. 


15. 


127215713. 


33. 


9460458 yards. 


50, 


§57981492. 


16. 


800754587. 


34 


6657039 pounds. 


51. 


Given, 



1. $7095. 

2. 28984 bushels. 

3. $30954. 

4. $4'6025. 
6. 68000000 miles. 

6. $6327597. 

7. 126176670. 

8. $1644737. 
B. $7977899. 



SUBTRACTION.— AnT. 76. 

10. $12280043. 

11. $23563746. 

12. 430143 tons 

13. 149237. 



14. 

15. 54399581. 



!9. 5313439. 

20. 543679. 

21. 2007984. 

22. 45103074. 

23. 66729549. 

24. 72820280. 

25. 55301760. 

26. 80200180. 
95658143. 
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SUIiTKA 


TION CONHNUED— AF 




TS. 


Ei. A«a. 








28. 9000001. 


39. 85807625. 


50 


925, 


29. 91)309999, 


40, 1598. 


51 


1611. 


80. 831284.13. 


41. 4004. 


52 


41845. 


31. 40592424. 


42. 1384. 


53 


I 846900, W, 


S2. 65362005. 


43. 14061. 


) ^60450, H. 


83. 19957463. 


44. 12494. 


54 


$2410 lost. 


34. 7T019261. 


45. 11547. 


55 


171825. 


85. 700515G3. 


46. 3295. 


56 


$1674737. 


36. S320I37I. 


47. 1600. 


57 


^97, 


37. 25311703. 


48. 3707, 


58 


S3893. 


S8. 86282745. 


49. 2604. 


59 


Given. 





MULTIPLICATION.— Art 


93. 


1. 


$24795. 


15 


3931476, 


29 


239968374861. 




S36099, 


16 


415143630, 


30 


449148410434. 


3 


S56700. 


17 


31884470. 


31 


289975559744. 


4 


90520 miles. 


18 


84C8670. 


32. 


294144537440. 


5 


74175 pounds. 


19 


43506-216. 


13. 


3358-54314400. 


6 


372500 days. 


20 


11847672. 


34. 


18834782C88. 


7 


960000 rods. 


21 


57380625. 


35. 


109588282U50. 


8 


20835. 


22 


11050155200. 


36. 


65463S320927. 


9 


21576. 


23 


12810000. 


37. 


396890151372. 


10 


68108. 


24 


482S8058. 


38. 


554270292192. 


11 


176400. 


25 


3473567604. 


39. 


2985984. 


12 


1554768. 


26 


88789980848. 


40. 


57111104051. 


13 


5407800. 


27 


9313702853. 


41. 


60435595442394 


14 


1674918. 


28 


67226401140. 


42. 


87112343040000 




CONTRACTIONS 


N MULTIPLICATION 


—A 


HTs, 97— 10§. 


8 


$1776. 


20 


312046700000. 


29. 


96000 pounds. 


9 


S5760. 


21. 


52690078000000 


30. 


359400000. 


10 


S8100. 


22 


6890634570000- 


31. 


143759940000. 


n 


5782 s. 




000. 


32. 


28708635000000 


32 


23808 miles. 


23 


494603050600- 


34 


123240000. 


I-S 


$11736. 




000000. 


35 


2309700000. 


14 


19845 s. 


24 


S783I206507- 


36. 


26366200000. 


15 


S32256. 




000000000. 


37. 


144447000000. 


17 


46500 biishels. 


25 


678560051090- 


39. 


31276000000. 


18 


365000 days. 




OOOOOOOOO. 


40 


3747600000000, 


19 


1534860000. 


28 


18750 pounds. 


41. 


18054680000000 
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COHTBACTIO 


KS 


JJ MULTrPLJ CATION 


CONTIKUED. 










Ar.8. 


42. 6G4726500000- 


14 


4140. 


"99 


180600000. 


000. 


75 


27936- 


100 


2722946304. 


43. 1073635900000- 


in 


154260. 


101 


2172069918. 


000. 


77 


11348400. 


102 


7225. 


45. 45514. 


78 


34639552. 


108 


65536. 


46. 68476. 


79 


2685942. 


104 


104650. 


47. 400624. 


80 


2801960. 


105 


12J447SP. 


48. 907002. 


81 


72J56000. 


106 


31O4S29IO0O. 


60. 132526. 


82 


1680000000. 


107 


27321 1606224t 


51. 307664. 


83 


2000000000. 


108 


222310980000. 


B2. 2333616. 


84 


43644865. 


109 


20066867745- 


63. B691627. 


85 


81708550. 




896. 


66. 474309. 


86 


401939564. 


110 


1256700743298 


56. 6027966. 


87 


476413195. 


111 


37968867765. 


57. 72S.'J699. 


88. 


62220780. 


112 


39073118478. 


68. 4629537. 


89 


637049231. 


113. 


1021288403520 


63. 54530. 


90 


406101366. 


H4. 


1421400000000 


64. 72819. 


91. 


42261G90. 


115. 


60302400000- 


65. 346896. 


92. 


504169679. 




000. 


66. 6624403632. 


93. 


6724232757. 


116. 


91300203000- 


67. 17C51712450. 


94. 


7306359. 




000. 


68. 21883532672. 


95. 


21760506. 


117. 


680040000000- 


71. 625. 


96. 


39429936. 




000. 


72. 2916. 


97. 


2283344802, 


lis. 


4000000000- 


73. 6184. 


98. 


650633266. 




000000. 



DIVISION.— Art. 127. 



. 45 bu. 
. 85 bbls. 
. ^68iU- 

. $08-H' 
. |;73972^H- 
. 2frJ-f^ days. 
. l7.3-M-(3 
. 2773f}. 
. 1139Vj. 
. ]443-i,V- 
. 1489ii. 



!13. 5697^. 
,14. 3823if. 
115. 416e|-J. 
lie. 2I276f?. 
'17. 12152^. 
:i8. 191^. 
19. 873. 
120. 48. 
i21. 48Hff. 
,'22. 871^6- 



25. 8679. 
m. 4500. 

27. 50830-iW- 

28. 630. 

29. 235. 



31. 23434402- 



.. 826461- 

i. 1387806- 

37. 900900900- 
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403 ANSWERS. [pages 75—90 

CONTRACTIONS IN DIVISION.— Anrs. 129—139. 



Ei. A»s. 


Et 


Aks. 


El 


Ars 


El- A KB. 


1, 2. Given. 


Ti!" 


36. 


37" 


15. 


55. 


2283781-H 


3. 132it a. 


19. 


68. 


38 


le-iW- 


56. 


!)41501| . 


4. 672. 


20. 


3Q^. 


39 


17. 


57. 


478676-1^. 


5. 460. 


21. 


75. 


40 


so. 




i.9207. 


e. 205. 


23. 


1207. 


41 


250 days. 


59. 


1826896. 


7. 1265. 


24. 


1690. 


42 


950 years. 


60. 


138791 H. 


3. 20;34;56d. 


25. 


6512i, 


43 


$1(>tV. 


61. 


65964-H4. 


9. $650:7050; 


2C. 


8654. 


U 


S285?g. 


62 


6163,8j. 


$43200. 


27. 


83H- 


45 


£39tVi. 


63. 


15831^. 


10. 267, and 


28. 


76if. 


46 


S2Hf- 


64. 


21+?^. 


50000 R. 


29. 


77ff. 


47 


Sll^. 


65. 


4134-tii. 


11. 144, and 


30. 


142tf. 


48 


%5i^h- 


66. 


3966fif. 


360791 R. 


.11. 


94. 


49 


8219iH- 


67 


1668^f^. 


12 5823, and 




lUU. 


50 


18if. 


68 


7405tVs. 


37180309R 


33. 


1633^. 


51 


13529|f. 


69 


4362iVf. 


14. 105 h. 


34! 


3795-A- 


62 


12466H. 


70 


3186.,V,-. 


15. 184 bbls. 


35 


67. 


63 


12454^5. 


71 


97KSH- 


16, 197-H-.- 


33 


203^V- 


54 


134469 13f 


72 


920t«U\ 



CANCEL.4TI0N.— Art 



. $190. 

i. 1125 sheep. 

i. *2240. 



11. 79. years; 
94 yrs. 

12. $510i car. 
$345^ hor. 

14. 65 years. 

15. 175 rods. 
17. 187825. 

118. 1033062. 



10. Given. 

48 beggars. 

21. 20 flocks. 

22. Given, 



27. 632. 

28. 974. 

29. 7124; 5518 

30. 131 



12264. 

. 31. 21151; 
20975. 
132. 786. 



PROPERTIES OF NUMBERS.— Arts. 162, 163. 
1—9. Given. |13. 2024123. 118. 707961. 122. 1614386. 

10. 20212331. 14. 1522365. 19. 1036993. 23. 118G20366 

11. 2350147. 15. Given. 20. 9753020. 24. 3879090- 

12. 1331124. lie, 17. Given. I2I. 360S13096.I 582. 
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ANALTSIS OP COMPOSITE NUMBERS.— Akt, 165. 



E.. Am. 


Ex 


A»s. 


^ 


Abs. 


4. 9=3X3. 


2d. 


2, 8, and 7. 


52. 


2, and 37. 


5. 2, and 5. 


29. 


2, 2, and 11. 


53. 


3, 5. and 5. 


6. 2, 2, and 3. 


30. 


3, 3, and 5. 


54. 


2, 2, and 19. 


7. 2, and 7. 


31. 


2, and 23. 


55. 


7, and 11. 


8. 3, and 5. 


32. 


2, 2, 2, 2, and 3. 


66. 


2, 3, and 13. 


S. 2, 2, 2, and 2. 


33. 


7, and 7. 


57. 


2, 2, 2, 2, and 5. 


10. 2, 3, and 3. 


34. 


2, 5, and 5. 


58. 


3, 3, 3, and 3. 


11. 2, 2, and 5. 


35. 


3, and 17. 


59. 


2, and 41. 


12. 3, and 7. 


36. 


2, 2, and 13. 


60. 


2, 2, 3, and 7. 


13. 2, and 11. 


37. 


2, 3, 3, and 3. 


61. 


5, and 17. 


14. 2, 2, 2, and 3. 


38. 


5, and 11. 


62. 


2, and 43. 


J 5. e, and 5- 


39 


2, 2, 2, and 7. 


63. 


3, and 29. 


16. 2, and 13. 


40. 


3, and 10. 


64. 


2, 2, 2, and 11. 


17. 3, 3, and 3. 


41 


2, and 29. 


65. 


2, 3, 3, and 5 


18. 2, 2, and 7. 


42 


2, 2, 3, and 6. 


ee. 


1, and 13. 


IS. 2, 3, and 6. 


13 


2, and 31. 


67. 


2, 2, and 23. 


20. 2, 2, 2, 2, and 2. 


44. 


3, 3, and 7. 


68. 


3, and 31. 


21. 3, and 11. 


45 


2,2,2, 2, 2, and 2 


69. 


2, and 47. 


22. 2, and 17. 


4C 


5, and 13. 


70. 


5, and 19. 


23. 5, and 7. 


47 


2, 3, and 11. 


71. 


2, 2, 2, 2, 2, and 3 


24. 2, 2, 3, and 3. 


48 


2, 2, and 17. 


72. 


2, 7, and 7. 


25. 2, and 10. 


40 


3, and 23. 


73. 


3, S, and 11. 


2G. 8, and 13. 


50 


2, 5, and 7. 


74. 


2, 2, 5 and 5. 


27. 2, 2, 2. and 5. 


51. 


2, 2, 2, 3, and 3. 


75. 


2, 2, 3, 3, and 3, 



=2X2X2X3X5. 


82 


1402=2X2X373. 


=2X2X2X2X3X3 




8032=2x2X2X2X2X 


= 2X2X3X3X5. 




251. 


=2X2X3X5X7. 


83 


4604 = 2X2X1151. 


=2X3X7X17. 




16806=2X3X2801. 


=2X2X11X19. 


84 


71640=2X2X2X3X3X6 


=2X7X41. 




X190. 


=2X3X3X7X23. 




20780=2X2X5X1039. 


=2X2X13X13X17 


85 


84570=2X3X5X2810. 


=2X2X5x7x7. 




65480 = 2X2X2X5X1637. 


= 2X5X5X13. 


86 


92352 = 2X2X2X2X2X2 


=2X2X2X2X2X2 




X3X13X37. 


X3X3X3. 




81660=2X2X3X5X1361. 
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GREATEST COMMON DIVISOR.- 



£.. A«». 










1. Given. 


0, 7. Given. 


12. 1. 


18. 12. 




2. 3. 


8. 15. 


13. Given. 


19. 18. 




3. 7. 


9. 14. 


14. 3. 


20. 35. 




■1, 5. 


10. 111. 


lii. 16. 


21. 6. 




5, 2. 


11. 39. 


17, Id. 


22. 28. 





LEAST COMMON MULTIPLE.— Arts. 170, 17T. 



1-3. Given. 


8. 720. 


14. 144. 


19. 360. 


4. 90. 


9. 12000. 


15. 000. 


21. (300. 


S. 144. 


10. 604. 


IC. 2520. 


22. 1440. 


C. 180. 


n. 1134. 


17, 252. 


23. 13824 


1. 360. 


12. 15015. 


18. 113-1. 


24. 51000 



REDUCTION OF FRACTIONS.— Aets. 195-201 



17. iVr. 

18. -Hi. 

21. 9. 

22. 5. 
3. S^. 

24. 9h 

25. 1. 

26. 60. 

27. 21. 
. 52. 

29. oof 
^«|i . .Eta . I "1 . AJi. 

vs'il SUni m- 

«!■; Hi; «S: Wf. 









43. tVi. 
■ft. 

S3. A. 



tJHi «ai -si'i- 

fM!; tBSi MH- 
W(i W5i «1S. 

, ,Bn n , 1 ag.nn 

isil; AS' 

will; WAWiHfMS- 
74. Given. 



SJSS 
S!S» 



55. « 


A. 




56. « 


« 


«:«. 


J7. if 


« 


«■ 


78. « 


W 


«iM. 


79. n 


« 


«; A. 


80. « 


iJV 


ISiff. 


81. « 


« 


f!i «■ 


82. H 


H 


f^; n. 


83. K- 


3* 


«i «. 


84. H 


M 


SiM. 


85. « 


ft; 
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rAM-s 118—127.] AKsw 

aEDucnoN OP practioms 



87. fiU; -JiK; A%; fi 
B8. tVt; -M-; T^A; i^. 



w. T^^; -i^iV?; -.Wir; i^JW. 



ADDITION OF FRACTIONS. 
.3. Given. 13. l-i^. 
U. ^A- 
IS. 2^. 



4. 3H. 

fi. 2=ft-. 

6. 2rV. 

7. 2fH. 

10. 3fM. 

11. 5i 
J2. 2-Jfa. 



17. llif. 

18. 6^. 

19. 61-^. 

20. 15-iVg. 
■)%,or-c 



24. :i^ 

26. lii 

27. VA 

29. -H^. 

30. ^H^. 
[31. -*ij^. 



A. 






n o ..... ■ 



SUBTRACTION OP FRACTION; 

4. A. 

6. ft. 

«■ A=t. 

7. tWt. 

8. -fffr- 
». -ft"*. 

MULTIPLICATION OP FRACTIONS.— CASE L 



10. in. 


17 


121fJ. 


25. 291f. 


11. -H- 


.IH 


21SU. 


20. 603-fr 


12. 23. 


21. 


1251. 


27. 974-etr 


13. tV^V 


22. 


238-fV. 


28. f 


15. la/r. 


23. 


1371. 


29. 8263f. 


16. C9i^. 


24. 


4G61. 


30. 7lii. 



- V=3i 
. -^=15 
. IS-sV. 
. 37f. 
. 48?4. 
. 89-jV. 

. eeiSs- 

. lC7Tf7- 

. 77eA- 

. 662ifi. 
, 15. Given. 
. 736f. 



17. 633i. 

18. 37151, 

19. 4448f. 

20. 2264-i«r. 

21. 12519^ 

24. 108. 

25. 127. 

26. 240. 

27. 435. 

28. 560. 

29. 62H. 

30. 70H. 

31. 76-,^. 



32. 514-J. 

33. 305^^. 

35. 10390^. 

36. 17460?i, 

37. 366-1^. 

38. 2067-sfT. 

39. 35650$-^. 

40. 235554iSi. 

43. 375. 

44. 738. 

45. 1178. 

46. 3450. 

47. 6795. 



48. 0807. 

49. 15282. 

50. 29318. 

51. 1280. 

52. 279. 

53. 4493. 

54. 8! 13. 

55. 104131^. 
513. 5672ff. 

57. SOSG-i^. 

58. 43452. 

59. 74290A. 

60. 92280H^ 
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[pages 128 — 142 



MULTIPLICATION C 







Abts. 319, 330. 






Kx. .\y^. |i:<. Ay.. 


01. Asa. ■ 


1, 2. Given. 


11. 17. 


20. 3232fft. 


29. 09i. 


3. ^^=iV. 


12. 6S-}-. 


21. 5l43-i'3^V 


30. 78*. 


4 


VA=-^- 


13. 242^. 


22, 0998i|4+. 


31. iUs. 


-5 


-^.V- 


14. 329. 


23. IGHH- 


32. 86. 


6 


h 


15. I362I-. 


24. 53-rVr. 


33. 401f. 


1 


im- 


16. 3198if. 


25. 240911. 


34. 1474-^^5^. 


8 


i^h 


17. 451^. 


20. 4e6+i. 


35. $972^. 


& 


H- 


18. 834^^. 


27. 300000. 


36. $6323^. 


10 


Given. 


19. 200lTVr- 


28. 700. 


37. 5501-ft in 



CONTR-iCTlONS IN MULTIPLICATION OP PRACTIOSS. 





AKTs. 331-225. 




. -S- 


11. i. 


21. 57600. 


32. 4702i. 


. tV. 


12. -^. 


22. 99000. 


33. 15937i. 




13. i. 


23. 187lf. 


34. 40iS7il-. 


'. 4^=2^. 


14. ^. 


24. 14220. 


35. 65450. 


■ f- 


15. ^. 


26. 2133i. 


37. 1278i. 


. A-- 


Ifi. ^. 


27. 1846Gf. 


38. 4083^. 


- i- 


19. 49-3^. 


28. 5580. 


39. 8150. 


J. 26. 


20. 8533i 


29. 430000. 


40. 9383?t 


DIVTSI 


m OP FRACTI 


INS.— Arts. 226—341. 


— 3. Given. 


18, 19. Given. 


33. 9-1^. 


51. 1^. 


4. A. 


20. fj. 


34. 13iti. 


52. f. 


5. s^fV- 


21- -A- 


37. 13-ftV. 


53. 31i. 


B. A=tV- 


22. 23|. 


38. 8-ftViF. 


54. sV- 


7. A- 


23. 40i. 


40. 220i. 


55. If. 


8, fr=i. 


24. -1. 


41. 301^. 


56. 1. 


0. VW. 


25. i. 


42. 50ii. 


58. HI. 


0-13. Given. 


26. 3H- 


43. 0-A^. 


59. -^. 


4. IWV- 


29. 135. 


46. 383/A- 


60. fy. 


5. 24f. 


30. 168. 


47. 64-a%- 


61. 5f. 


0. 3ff. 


31. n-,-^. 


49. 2W. 


63. i. 


7. ifH- 


32. UH- 


^0. U- 


64. i 


APPL 


CATION OP PB 


ACTIONS.— Art, 


343. 


1. SS\f yds. 


4, «14-Vi. 


7. $1648}-. 


10. 6606-A 


2. I62V5'bs. 


5. $62-Vi. 


8. S5516i. 


11. $483^. 


f. $545. 


(i. *635tV- 


9. §1515. 


12. $100. 
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APPLICATION OP Fit ACTIONS COMTINUBD. 


RT. 842. 


Ex Ans 


Ex. \^- 


Fk Ass 


Ei. Am. 


13. flCllli. 


2i. lQ5i yds 


29 38 W 1-ods. 


37. SedfH- 


14. 404552-Jtlb 


2a. sisiiM 


30 $3-Jff. 


38. 42-ify tons. 


15. $1803i. 


23. 626^ gaU 


31 «6f. 


89. *1 -,',%. 


16. 3612^ bu. 


24. 20-iV lbs 


32. 584f Iju. 


40. Sl+iM. 


17. §30968^. 


25. 51^ jds 


33 4|doz. 


41. urn- 


18. 6939-Ar m. 


26. 27 bo\cs 


34 e-fi; eta. 


42. 206-1 Ht d. 


19. 5229 m. 


27. ]53f bbls. 


35. 9Hi s. 


43. te3798-Hf. 


20. $911 oh 


28. 29-i-l^ suits. 


36. $13-1%. 





REDUCTION.— Art. 282. 



68810 fir. 


28 


8553600 in. 


52. 28992 pis. 


86768 fiir. 


JO 


5380000 yds. 


53. ]437b[i. Ipk. 


384079 far. 


30. 


54 m. 7 fur. 38 r. 


54. 130100 qts. 


96615 far. 




a yds. 2 ft. 


56. 36360 min. 


£25, I3a. ed. 3 far. 


31 


91. 3 m. 4 fur. 31 r. 


56. 31657600 sec. 


£433, Is. ad. 3 far. 




U yds. 2 ft. 7 in. 


57. 84wlis.6hr9.4Smiii 


366 guin. 18a. 8d. 




5031 rods. 


58. 65 d. 2 h. 4 m. 40 sec 


1448 sixpences. 


33 


17 m. 20 T. 


59. 31556928 sec. 




34 


133106600ft. 


60. 946728000 sec. 


170473 grs. 


35 


2660 na. 


61. lOyrs. 


9000 pivts. 


36 


5000 qrs. 


62. 397300". 


1010047 grs. 


37 


6396yds.2qrs.lna 
9302F.e.4qiB.3na 


63. 1350000." 


2Ihs. loz. lOpwts 


38 


64. 2126°, 11', 54". 


ISffrs. 
n7lbs.9oB.I3pwts 


39 


10156 na. 


65. 555555s. 16°, 40 


40 


7116qt8. 


66. 470660 sq. ft. 


1596 lbs. 




693 gals. 


67. 43660731 aq. ft 


664000 oz. 


42 


26628 gi. 


68. 32640858360 aq. ill. 


504300 \hs. 


43 


48 bar. 20 gals. 


69. 582 A, 1 R. 3 r 


71680000 drs. 


44 


117 pi. 1 hhd. 46 g 


369i aq. ft. 


10cwt.l61b8. 




3 qta. 1 pt. 2 gi. 


70. 259200 cu. in. 


J33T.iacwt.351ba 


45 


102128 gi. 


71. 4651552 ciuin. 


1 T. 202 lbs. 1 oz. 


46 


13960 pts. 


72. 10877760 cu. in. 


9120 drs. 


47 


87 bar. 36 gals. 


73. 49 cii. ft. 1 cu. in 


37440 ac. 


48 


630hhda.44ga!H. 


74. 306C.48cii.il. 


641bs. Iloz.-'idra. 


49 


19520 pts. 


75. 4492800 ca. in. 


881bs.4 0i,7drs.2sc 


50 


488 qts. 


76. 62 T. 40 cu. ft. 


142660 ft. 


51 


34440 qla. 


180cu.in. 


APPLICATIONS OF REDUCTION.— A 


HTS. 3S3-3S4. 


Given. 1 4 


l77ilbs.Troy,or 


7. 58 lbs. 4 oz. Troy, 


576 lbs. avoir. 


145Hf lbs, avoir. 


8. 211^s^ lbs. Troy 


691 lbs. 10 oz. ! S 


266-flbs.Troy,or 


9. 27Iiba. 3oi. 


5t*(% drama. 




218m lbs. avoir. 


10. Given. 
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APPLICATIONS 



COiiTIKHED.- 



11. 360sq,ft. 

12. U A. 10 sq.rds. 

13. lOSsq.y. Ssq. ft. 
11. 446 A. 1 R. 

15. 40 A. 

16. 36 sq. yds. 

17. 6G sq. yds. 

18. Illisq. yds. 
20. 56-1 cu. ft. 
ai. 126 cu. ft. 

22. 86C.. 2cu. ft. 

23. 748 



ft. 



24. 756 

25. 72 c 

26. 160 

27. 1801 
29. 17280 bu; 



.. yds. 
;u. ft. 
cu. ft. 



, .3456 wine g-als. 
. 8640+ w. gals. 
.5184 beer gals. 
. 69 12 b. gala. 2 qts 
. 80-A- bu. 
. 100 bu. 
. 800 bu. 
. 897-H- w. gaJs. 
. 712H^ bar. 
. 90286V-Hi hhds. 
. B22^eu. ft. 
. 12444- cu. ft. 
. 8ff cu. ft. 
. 210^ cu. ft. 
. 842-ft cu. ft. 
. 42/s4 bu. 
■ 48-fr gals. 



14 hhds. 48-H g. 
olff beer gab. 

52. 45?f wine gala. 

1. 24^? w. gals. 

54. 1598 w. gals. 

55. 2207H w. gaU. 

56. 3125f}-qts. 
67. 2734f? gals. 

59. 8 min. 30 seo. 

60. 39 min. 

61. Ihr. 8 m. 40sec. 
!. 33 min. 48 sec. 
I. 12 h. 28 m. 12 8 



65. 4° 45'. 

66. 13° 46'. 

67. 13° 23'. 



COMPOUND NUMBERS REDUCED TO FRACTIONS.— Art. 396 



1 


-4. Given. 


V2 


fi 


£|4. 


13 


« 


£t^. 


14 


7 


^T^. 


15 


8 


Tiflb.Troy. 


16 


9 


i*-Alb.Troy 


17 


1) 


nib. avoir. 


IK 


1 


ii^T. 


19 



l^d. 

i^-Va'. 
T^ sq. r 
igal. 



lirhr. 



22. -ft-. 

23. -ftV 



28. tSV 



FRACTIONAL COMPOUND NUMBERS 

SEDUCED TO WHOLE NUMBEttS OP LOWER DENOMlNATiONa.— AbTS. 397, 29S 

3. I7s. 6d. 113. 2qts. Ipt. Hgi.25. 6-^ !irs. 

4. 7d. i far. 14. 55 gals. 1 pt. 26, 2688 mia. 

5. 5 oz. 2 p. 20t g. 16. 3 pits. 1 qt. lipts. 27. 8A na. 

6. 12 pwts. 12 grs. 17. 46 min, 40 sec. 28. 17if qts. 

7. lOoz. lO^drs. 18. 21hrs. 36rain. 29. 174-Vif qts 

8. 57Ibs.2oz.4^drs. 19. 22+ sec. 30. 4|f oz. 

9. 1250 lbs. 120. 17' 8+". 31. 66 pwts. 

10. 2 ft. 4f in. j22. f^ d. 32. 1-^ r. 

11. 6 ft. 2i in. 23. ^tV oz. 33. A sq. ft. 

12. I77r. 12ft. 10in.!24. -H r- 3*- TO". 
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COMPOUND ADDITION.— Aht. 300. 



F.I, A« 


Bi. And 


E«. Ah.. - 


3. £106. 33. Id. 


10. 109 1. a m. 6 fur. 1 a 


16. 240 gals. 


4. £188. 13s. id. 


11. 114yds. 3qrs. 


17. 181 hhds. 59 sola 


5. 'JT. 8cwL nibs. 


13. 3S7yd3. 1 qr. 


1 pt. 1 gi. 


6. 45 T. 4 cwt. 57 lbs 


13. 138 A. 114 sq. r. 


18. 115w. ]5h. 35 m, 


2oj. 


80 sq.ft. 


19. 323 bu. 1 pit. B qts. 


7. 107lba.7o.8p. Ig. 


14. 48SA. ]R. 33sq.r. 


20. 135qrs.3bu. 3pks, 


8. 330 lbs. 2 o. 3 p. 5 g. 


15. 43 sq. vda. 5 sq. ft. 


3 qts. 


9. 4fur. 13r. 13ft.3i[i. 


135 sq. in. 







COMPOUND 


SUBTRACTION.- Art 


302, 303. 


1 


Given. 


9. 35bu. 2pl!s. 6qla. 


19. 25= 3' 16". 


2 


£9, 2s. 8d. 3 qrs. 


iO. 19 qrs. 6 bu. 2 pks. 


20. 36° 3' 30". 


3 


je60,4s.7d.3qrs. 


11. 55 yds. 2 qrs. 3 na. 


31. 10O26'. 


4 


je499,13a.4d.2qTa. 


13. 44 yds. iqr. 3na. 


32. 64yr.s.3mo3.2w 


6 


8 cwL 1 qr. 6 lbs. 


13. 6 gals. 2 qts. 1 pt. 


6d.3hr3.45rain. 




10 nz. 


14. Given. 


23. Given. 


6 


34 T. 1 cwl. 71 Iba, 


15. 86 A. I19r. 


34. 67yrs. 9mos. 22 


7 


19 m, 389 r, 2 ft. 


16. 235 A. 48 r. 


35. __ 


B 


11. im. 7fur. 10 r. 


17. 56 C. 90 cu. ft. 


26. lyr. 5 mos. lid 




12! a 


18. 339 ou. ft. 36 in. 


37. 3 yra. 9 raos. 23 d 




COMPOUND MULTITPLICATION.— Art. 305. 


1 


3. Given, 


14. 2044 1. 1 m. 4 fur. 33. 16891" 13' 30" 


S 


£347, 6s. Jd. 


30 r. 


34. 204° 10'. 


4 


£24, 9d. 


15. 8963 bu. 16qta. 


25. 4531 bu. 8 qts. 


5 


17 T. 65 lbs. 


16. 3968qi3.eba.2pk3. 


26. 2463 bu. 4 qts. 


6 


403T.I7cwt.651bs 


6 qts. 


37. £5, I6s. lOld. 


7 


689lbi.8oz.l6pwts 


17. 7821 A. 20 r. 


28. £679, 3a. 4d 


8 


eiba. lOoz, lOpwtB 


18. 25172 A. IR. 3r 


39. £397. 


9 


3039 hhds. 39 gals. 


19. 24G45 cu. ft. 930 


30. £507, 163. 3d. 




1 qt. 1 pt. 




31. 36 C. 74 cu. ft 





6668 pi. 32 gala. 


20. 96350 C. 50 cu. ft. 


944 in. 


1. 


33SS yds. 


31. 12783 d. 11 h. 38 m. 


33. 865 lbs. 13 ox. 


3 


5375 yds. 


22. 1199 yra. 9 raos. 


33. 25418 lbs. 13 ox. 


3 


14778 m.1 fur. 33 r. 


3 wks. 1 d. 34. 8663 gala. 2 qts. 




COMPOUND DIVISION.— AHr. 30y. 


1 


■ 3, Given. 


8. £4, 17s. 3d. i qr. 


t 


51 lbs, 3 oz, 10 pwts. 


9. 10 yds. 3 qrs. If na. 




15?gTS. 


10. 9 yds. 1 qr. i^ na. 


6 


31 bu. 14t qts. 


11. 83 m. 2 fur. 20 r. 11 ft. 


6 


25 bu. i*^pts. 


12. 2U m. 2 fur. 2J 


7 


£20, Is. 6d. 




4 ft* 


in. 
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13. 1 gal. 2 qts. 1 pt. l-ti gi. 18. Is. 11° o2' 21tf-". 

14. 44 hbds. 29gak. Ipt. l?gi. 19. 9 C. 84 ft. 1016-(V " 
16. 24 d. 8 hrs. 42 min. 40 sec. 20. 6 C. 92 ft. 850-H- in. 

16. 10 yrs. 35 d. 1 hr. 13 min. 21. Cs. lOJd. 
11-iVsec. 22. 7s. lid. S^qrs. 

17. 1= 48' 41i". 23. lOs. lid. 2yV qrs. 



ADDITION OF DECIMALS.- 



380. 



1 


2. Given. 


9. 857.005. 


36 


2,471092. 


3 


428.1739. 


10. 1097.84143. 


17 


0.0711824. 


4 


103.8623. 


11. 1408.25569. 


18 


0.3532637. 


5 


14.747274. 


12. 127.06034. 


19 


0.807711. 


6 


60.149. 


13. 33.3132740. 


20 


0,1627165. 


1 


333.1 S49. 


14. 16674,1013. 




0.996052. 


8 


601.16998. 


15. 1.807. 


22 


0.329773. 




SUBTRACTION OP DECIMALS.- 


-Art, aaa. 


1 


a. Given. 


13. 2.291. 


24 


000999. 


3 


1427.633782. 


14. 9.9999999. 


25 


699 93. 


4. 30.987661. 


16. 8.000001. 


26 


289q9.908. 


5 


72.5193401. 


16. 4635.5346. 


27 


255999999.744, 


6 


81.16877. 


17. 641.787. 


28 


414 


7 


0.066721622. 


18. 46.43606. 


29 


0041. 


8 


0.01. 


19. 0.0000999. 


30 


000000000395. 


9 


9.999999. 


20. 0.0000396. 


31 


00J873789. 





64.0317753. 


21. 31.99<J68. 


32 


062156. 


1 


24680.12377. 


32. 44.99955. 


33 


0.71699. 


2 


24.76. 


23. 98.99999901. 


34 


0.0000843174. 




MULTIPLICA 


TIOH OP DECIMALS 


—Art. 384. 


1 


681.45 ft. 


13. 36.740232. 


25 


0.00164389993. 


!1 


25020 miles. 


14. 919.82036. 




160.86701632806. 


3 


2055.376 gals. 


16. 0.000000072. 


27. 


0.06288405909168. 


4. 


136.125 nails. 


16. 0.00105176. 


38. 


2.5067823. 


6 


788.0125 sq. yds. 


17. 390.657556. 


29. 


64.327106106314. 




43560 sq. il. 


18. 275.230594. 


30. 


0.0000118260069. 




2465.375 sq. rods. 


19. 148.64244533. 




1 1027.40199543711 


8. 


0.250325. 


20. 73.25771882. 


32! 


94167471.869664- 


9. 


18.93978. 


2i. 52.17977676. 




039. 


0. 


14,78091. 


22. 0.0306002448. 


33, 


.00000006676543- 


1. 


0.613836. 


23. 4701.169144360. 




672. 


3. 


0.0320016. 


24. 536.660075962. 
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Bi. Ana. 


Ei 


Am. 


Ei, Anj. 


1. Given. 


9 


75000. 


17-20. Given. 


2. 42930^.13401. 


10 


6.5. 


21. 0.09484. 


3. 106723.a0133. 


11 


44 


22. I.i!6a643. 


4. 608340.17. 


12 


2480. 


33. 0.0769. 


fi. 304673.14067. 


13 


381. 


24. 0.0389254. 


6. 44632140,33. 




65.04. 


25. 0.00876. 


7. 2134567.8ai0a 


15 


834000. 


26. 0.002516. 


a. 500. 


16 


10. 


27. 0,001789. 



DiVISlON OF DECIMAI-S.— Art. 330. 

21, 8367 lOOa 

22. 255.1310-1-. 



6. 4.9S347-|-da5-s, 

7. 82,9997-|-|c)aos. 

8. 27.7173-|-days. 

9. 160.25 bales. 
10. 5.9291+. 
a. 6.632. 



12. 79098.8233+, 

13. 0.6344-1-. 

14. 1210.2344+. 
!5. 0.03. 

16. 13^8805+. 

17. 59.4060+. 

18. 24.8266+. 

19. 4320.67. 



,23. O.OOO0O5. 
'24. 60.2589. 

25. 211.076. 

26. 400000. 

27. 60000000. 

28. 4000000. 



331-33 

].6ii. 
0.04026. 
0.0954776, 
2.0208. 



CONTllACTIONS IN DIVISION OP DECJMALS.- 
1, 2. Given. 

3. 67234.567. 

4. 103.42306. 

5. 0.42643621. 

6. 6.72300045. 

DECIMALS REDUCED TO COMMON FRACTIONS.— Aht. 339, 

1, 2. Given. I 6. ^. 110. ^fir- il*- i^^- 

3. i 1. -ftV U. rfrE. 15. ^. 

. -H. 8. -f^. 12. A?iVff. 



5. ^W. 



9. A- 



■ ^.-v- 



ll7. ■ 



COMMON FRACTIONS REDUCED TO DECIMALS. 



117. 0.635 

18. 0.75. 

19. 0.875 

20. 21. &Li™ 
23. Terminate 
33. TeTminBte 



27 rntermmdW. 

23 Terminaie 

31 3 

32 6 



|34. Intenmnals 33 16 
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CONTINUED. 



El. Abs. 


Ei. Ass. 


Es. An,. 


Kl. A«a. 


34. 0.3. 


«. 0.714285. 


48. 0.6. 


56. 0.0048828- 


35. 0.6. 


42. 0.857142. 


49. i .7. 


125. 


36. 0,83. 


43: O.i. 


50. 0.8, 


57. 0-683. 


37. 0.142867. 


44. 0.2. 


51. 0,!876. 


58. 0,076923. 


38. 0.285714. 


45. 0.3. 


53, O.OT6923 


59. 0.0i0489iJ. 


39. 0.428571. 


46. 0.4. 


53. 0-034. 


60. 0.46833443 


40. 0.571438. 


47. 0.5 


H. 0.0112. 
55, 0.275. 


03797. 



COMPOUND nBMBERS REDUCED TO DECIMALS.— Art. 34©. 
1, 2. Given. 1 6. 0.416 s. llO. 0.2533 hr. |14. 0.875 bu, 

3. je0.637&. \^ 05416 s. 11.0.127083 d. 35- 0.56a5 p'n 

4. £0.825. 8. 0.115625 m. 12. 0.0525cwt. 16- 1-125 gals. 
6. £0.8791ft I 9. 0.25626m. Il3. 0.468751b. I 



DECIHAI, COMMIOND NUMBERS REDUCED TO WHOLE 
ONES.— Abt. S48. 


3. 14s. ed. 

3. 2s. 7d. 3.2 qra. 

4. Id. 2 qrs. 

5. 9d. 3.6 qre. 
e. ]2lbs. aoz. 


7. 6oz. 15.36 drs. 

8. 88 rods. 

9. 7 ft 0.51 in. 

10. 11 ^1b. 1 qt. 1 pt. 
3.7184 gills. 


11. 1 qt. I pt. 3.4433 ^ 

12. 10h.l3m.9.12Bee. 

13. 1)0 mill. 42 sec. 


REDVCTJON OV CIRCULATING DECIMALS -Ama. 355-61. 


1, 2. Given. 
3. +?. or -ft. 

5. m,orii. 

6. -H, orA, 

7. -A.M-^f. 


8. - 

9. ^ 
10. - 

14. -I 

15. i 

16. 1 


V 

V- 


IV. -h- 

18. m. 

19. nn- 

20. ^Hi 
23. 0.277. 


Uhr. 


0.045. 

24. 4.3213. 

6.4203. 

0.6006. 



ADDITION OP CIRCULATING DECIMALS.— Aht. 369, 

2. 179.2745563. 1 5. 594.091. [ 8. 1380.0648193. 

3. 476.65129. 6. 112.7224. 9. 5074.10371. 

4 47.86683. I 7. 223.5i07744. jlO. 339.626177443 

SUBTRACTION OP CIRCULATING DECIMALS.— Aht. 368. 
1, 2. Given. I 5. 4.789. I 8. 218.60. 

8. 891.5624. 6. 400.915. 9. 0.613640731. 

4. 3 81824. I 7. 3.9046. ilO. 2451.386. 
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MULTIPLICATION OF CIRCULATING DECIMALS.— Art. 364. 



El Ak9. 


Ei. Af/. 


El. Abs. 


1, 2. Ghen. 


5. 380.165. 


8. 31.791. 


a. 0.(132. 


6. 118.U. 


9. 34998.4199003 


4. 1.8. 


1. ';5o:3o.5i8. 


10. 2.297. 



DIVISION 


OF CIRCULATING DECIMALS.- 


-Art. 365. 


1, 2. Given. 


5. 7.72. 1 9. 62.323834196- 


3. 65.69. 


6. 8574.3. 89i. 


■I. 5.41463. 


7. 3.506493. 10. 1.4229249011- 




8. 3.145. 85770750988. 


ADDITION OF FEDERAL MONEY.— AnT. 374. 


1. Giren. 

2. $265.04. 

3. ^581.128. 

4. ^560,56. 

5. S1V95.84. 

6. $1431.50. 


8. i 

9. S 

10. § 

11. s 

12. t 


3533.432. 

12200.524 

185.285. 

74.33. 

350.32. 

6401.05. 


13. ^8765.12. 

14. $16989. 

15. $378,383. 

16. 61300.166. 

17. S256.213. 


18. 81945.253 

19. *82110.I7 

20. $71774.75 

21. S27860.74 

22. $81800.63 



SUBTRACTION OF FEDERAL MONEY.— Art. 3»5. 



. $247.15. 
. $918.48. 



6. $183.22. 11. $9947.788. 

7. $323.47. 12. $61119.364 

8. $373.82. 13. $18,981. 

9. $10870.75. 14. $88.11. 
10. $1609.49. 15. $189.92. 



17. $32,056. 

18. $10890.07. 

19. $89989.90. 



MULTIPLICATION OF FEDERAL MONEY.— Arts. 377, 378. 



4. $517,625. 

6. $39.59375. 

7. $1440.75. 

8. $40.59375. 



9. $84,875. 

10. $193.75. 

11. $205,625. 

12. $326.25. 

13. $2.0925. 



14. $2.84375. 

15. $909,375. 

16. $2.70. 

17. $14.0625. 

18. $15.78375. 



19. $28,125. 

20. $220,50. 

21. $142.50. 
23. $2331,8';o. 
23. $14084.125 



DIVISION OF FEDERAL MONEY,— Ahte, 379-3S1. 



1, Given. 

2. $4,50. 
S. $0.06. 
4. $3.13. 



6. 8.207 coats. 

7. 7.871+ times. 

I 9. 308.035+ gals 



110. 543.518+ yds. 

11. 991.421+ doz. 

12. 360 steins. 
Il3. $3,524+. 
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Ei 


As* 




A«s. 




Ei 


Ans. 


14 


^1-50. 


19 


$0.04049 + 




24 


I13.5637J+ton« 


l.'^ 


$6.25. 


'20 


$0,02709 + 




2S 


$0.596238+. 


Ki 


$1,973 + . 


21 


*i.78008 + 




2(5. 


245.517+ acres. 


17 


$3.Glfl+. 


'n 


SI.5435 + . 




27. 


500 cows. 


18 


$0,034+- 


23 


1714.285 + 


bu. 


28 


150 carriages. 





APPLICATIONS OF FEDERAL MONEY 


.—ATI 


TB. 3S2-86. 


1. Given. 


13. $588.^. 


28. $0.0072. 


2. $800. 




14. $10538.625. 


Z9. $0.0064. 


3. $511.50. 




15, 16. Given. 


30. $13.4719+ 


4. $780. 




17. S6.33375. 


per civt, ; 


6. ST80. 




18. $104.55. 


$0.134719+ 


6. SI 350. 




19. $114,198. 


per lb. 


7. $1020. 




20. $59.5856. 


31. $12.88506 owt 


8. $804.50- 




21. $505.3775. 


$0.1288506 lb. 


9. $2418. 




22. $1901.75. 


32. $120,625. 


10. $4440. 




23. $5.40025. 


33. $208,838. 


11. $1424.75. 




24. $52,126. 


34. $1734.875. 


12. $2091.875. 




25. S437.645. 


35. $13703.78. 




FERCE3STAGE.— Art. 388. 


b, 6. Given. 


14. $43.13 rec'd. 22. 375 sheep. 


30. $90.4824. 


7. $7.(1875. 


$819.43 paid 23. $1568. 


31. $844.08. 


8. $8.7526. 


16. $402.05. 24. 187.5 lost; 


32. $4724.775 


9. $3.4608. 


16. $134. 1 1312.5 saved 


33. $1360. 


10. $8.7078 


17. $33,635. :2S $3,125. 


34. $13000. 


11. $114.1070. 


18. $34.03575. '26. $6-316. 


Sh. $31900, Is 


12. $10.50. 


19. $63.50. 27. $84.52016. 


$14600, 2d 


13. $319. 


20. $146,666+. 128. $260. 


36. $300. 




21, $8.771875. 129. $760. 


37. $0.95. 


APPLICA 


nONS OP PFRCENTAGE,— Arts. 395-97. 


1 Given. 


10. $619,887. 


19. $761904.76! 


30. $8840.70. 


2. $12,607 


11. $44.32. 




$4126.55. 


31. $7072. 




$68,878. 


12. $673.75. 


21 


$1413.975 


32. $3562.50. 


4 


$73,159. 


13. $57.29. 


22 


$46.50. 


33. $1350 rec' 


5 


Si 15.203. 


14. $415,831. 


23 


$22,! 13, 


$180 lost. 


6 


$615. 


15. $106,831 A. 


24 


$9,375. 


34. $7490.50. 


7 


$583,842. 


82099.798 0. 


25 


$318,976. 


35. $960. 


8 


$62,834. 


17. $21078.431. 




$3692.60. 


3C. $4437.50. 


9 


$155,875. 


18. $ 


3439.613. 


29 


$2250. 




37. $9028.60, 
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INTEREST,— Aw. 404, 



Ei. Avs 


J^i. Ans 


Kl. MiS. 


Ei Aft 


1. §29.61. 


10. $3,103. 


19. 8889.44, 


28. S33ia,il09. 


S 


S-13.355. 


11. $6,863. 


■20. $1,135, 


29. $5-278.162. 


.' 


S-10.3ti7. 


12. $19.14. 


21. $1,409. 


30. $16,168. 




$51.20. 


13. 860.27. 


32, $1,898. 


31. $206,718, at 


t> 


860 .2B3. 


14. $83.40. 


23. 8")2-125. 


360 dav3 ; 




$44,414. 


15. $958.41 


24. $164,216. 


$203.SSd, at 


■3 


$194.58. 


16. $6&T45. 


25. $704,083. 


305 davs. 


>■ 


$17,803. 


17. $1006,833. 


26. $2,975. 


32. 866778.64. 


9 


$28,206. 


18. 81585.018. 


27, $76,131. 





SECOND METHOD,— Abts. 409—413. 
$8.50. 



81.065. 


16 


$39,179. 


$70,151, 


17 


8320.833, 


$97.28. 


18 


$9.8437. 


$30.78. 


l!l 


$86,207. 


$398,287. 


■/(I 


$400. 


$1177.60. 


21 


$1638,442. 


$11 13.034. 


■A-i 


$144, 


810.0,5, 


23 


$90. 


$11,0025, 


■^4 


$13666,075, 


S98S.761, 


25 


$16360.996. 



8i5.e 

$21.0 
$1,273. 
$4,778. 
$46.35. 
$129.15. 
37. $168,652. 



33. $137,288. 

39. $481,016. 

40. 8391.062. 

41. $1531.25. 

42. 83435.665. 

43. $16330,528. 
46, $3,145, 

46. 874.392. 

47. $10,835. 

48. $398,055. 

49. $14,632 



APPLICATIONS OP INTEREST,— Arts. 415—419. 

7. $36.08. 112. 86547.30. 120. £8, 18s, 9d. 

8. $91,085. 14. $499,034. 21. £13, lOs. 

9. $107,854+. 1.5. $498,695. 22. £1898, 10s, 

10. 8533.867, 16. $4149.689. 4jd. 
$45.0)4. 11, 825729.166+119. £19, 5a. 10Jdl23. £2900. 

PROBLEMS IN INTEREST.— Ahts. 433-424. 



2. Given. 


10. 5 per cent. 


19. $30000. 


28. 14 y. 3 ma 


6 per cent. 


11. 5 percent. 


20. $208331. 




6 per cent. 


13. $1800. 




29. 14 y, 3 ino. 


8 per cent. 


14. 83400. 


S3. 6 months. 


13 d. nearly. 


71 per cent 


15. $10000. 


34, I V. 3 mos. 
1 d. nearly. 




61 por cent. 


16. $8000. 


31. 8 y. 4 mo. 




17. $14286.7143. 


25. 1 y. 6 mo. 




6 per cent. 


18. $30000. 


27. 16 y. 8 mo. 


33. 28 years. 


COM 


OUND INTEREST,— Abts. 426, 


437. 


2. Given. 


5. $4690.09. 1 8. $1551.328. 


11. $16035.675. 


$507,213. 


6. Given. 9. $877,506. 


12. $149744. 


$2177.426. 


7. $1888.464. 
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DISCOUNT.- 



1, 2. Given. 5. $88,461-;-. 8. §((308.955+. 10, $9950.2-18-}- 

3, $934,579+. 6. $83.53+ 9. $3404.347+. 11. $36,636. 

4. $1488.687+.! 7. $4729.064+.! 1 



BANK DISCOUNT.- 



13, 13. Given. 

14. $14 1625. 
i5. $16,605. 



!. $466,785. 34. $3821.883, 

(. $1126.523, 3d. $4355.102. 

39. Given. 36. $63717.88-1. 

t. $414,507. ■ 37. " 



17. $5,495. 24. $6381.59. 31. $966,101. 33, $51194.539, 

18. $2034.1313. 95. $1495.626. 39. $1269.70. 39. $46638.655. 
)9. $2774,655. 26. $80. 33. $2514.247. 



INSURANCE.— Arts. 437—443. 



. Given. 


8. $1875. 


16. 1 percent 


25. 


$8365.482. 


. $30.70 


9. $487.50. 


17. U per cent 


26. $13876.288. 


. $94.20 


10. $243,135 


19. $5£000. 


27. $27027.027. 


1. $63.75 


11. $19278. 


30. $65600. 


29. $48.60. 


S. $104. 


12. $3375. 


21. $65000. 


30. $373.75. 


S. 870.50. 


14. 2J per tent. 


22. $57333^. 


31. $10000, ins. 


». $900. 


15. 21 per cent. 


23. $34161. $12250,prem 


PROFIT AND LOSS.-Arts. 444-447. 


1-3. Given. 


10, 11. Given. 


19. 15f percent 


27. $2622.222. 


4. $218. 


12. $156,804. 


90. 100 per cent 

91. 20+^1 perct 




$2736. 


5. $680. 


13. $4938.50. 


29 


$13043.478, 


6, $935.95. 


14, $5926,85. 


92. 2H- per cent 
23, 24. Given. 


30 


$6317.391. 


7. $1366.76. 


15. $29504.875. 


31 


$17806.123 


B. $68730.28. 


17. 23fj per ct. 


25. $460,869. 


32 


$42654.028 


9. $12600 bsL 


18. 4J per cent. 


26. $205,882. 


33 


$42160. 


DUTIES.— Arts. 451-453. 


1. Given. 


7. $3784. 


13. $717.40. 


19. $12642.40. 


2. $370.80. 


8. $345,744. 


14. $492. 


30. $3807.10. 


3. $163.20. 


9. $679.14. 


15. $1051.71. 


31. $11173,30. 


4. $1333 


10. $1882.406. 


16. $715.75. 


99. $17338.76. 


5. $546. 




17. $1230. 


23. $15770.70. 


fi. $1235.22. il3. $248. 


18. $15884.75. 




ASSESSMENT OP TAXES,— Arte. 45fl, 457. 


, 3. Given. \ 5. fotl percent., or [ 7. $121.93, R'b laJt 


a. $54.15, B's tax. | 8 mills on $1. | 8. $283.68, C'a tu 


4. $80.60, O's t 


UK. 1 6. $80, A 


s tax. 110. $ 


885 


4.166 
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ASSfiSSMBNT OF 


TA. 


EES COKTIKUEQ. ARTS 


459, 460. 




Ki, Ass. 


Ej. AK6. 


11. «161-25.654. 


20. $314.50, J. F's. 


27. $370.60, P. M'a. 


12. #11343.105. 


21 


$831.90, T. G's. 


28 


$458.30, C. P'B. 


13. 834051.815. 


23 


$526.40, W.H's. 


29 


$480.60, J. S's. 


16. $73, G. A'a- 


23 


$263-30, h. J'a. 


30 


$541,R.W'3. 


n. S116,H. B's. 


24 


$631.00, W.L's. 


32 


$13.36. 


18. «451.S0, W. C'3. 


35 


$196.90, J. K's. 


33 


$3.45. 


19. §481.22, B.D's. 


26 


$404.90, G. L's. 


34 


$13.40. 



ANALYSIS.— Abts. 402—470. 



10. 



S320. 

Sl2.33i. 

$10.50. 

S3640. 
$24.80. 
$0,055. 
$0.29i. 



12. $0.039tV. 

13. $fi4. 

14. $1080. 

15. $480. 

16. $8. 

IJ. 00 days. 

18. 2!)Hnios. 

19. 1088 daj-s, 

20. $0.56. 
;21. $3. 



22. $7.98. 

23. $6.03. 

24. $160. 

25. S3.70f. 
20. $3430. 

27. $119,918. 

28. $630,479. 

29. Given. 

30. 2| hours. 

31. 2if days. 



. Given. 

Iba. 



33. 

34. 1500 Iba. 

35. 95.2 cords. 

36. 100 pair. 

" 1. $450, A's. 

$750, B'a. 

I. $450, A's. 

$600. B'a. 

S750, C'a. 



40. $'703.63t^, A's. 
S654.54W> B's. 
$981.81-fr, C's. 

41. $150.95-iit. A's 
$164.53fH. B's 
$165.70^. C'fi 
$123.80-^, D's 

12. 66-i cts. on^l. 

$266.66f. 1st. 

$333,334, 2d. 

$400,000, 3d. 
43. 70 cts. on §1. 
a 25 per cent. 
15. $2990.00, A's. 

S4197.50, B's. 

$4312.50, C's. 

46. 06f per cent. 

47. 37i per cent. 
*8. 10 per cent. 



49 


40 t«ES. A'a. 


65. 


188-^ lbs. at 8 




80 tons, B's. 




17-f lbs. " 1 




120 tons, C's. 




17-f lbs. " 1 


50 


25 per cent. 




17^ lbs. " 2 


51 


33i per cent. 


S7. 


9 lioraeB. 




$30000, loss. 


68 


38f days. 


53 


5a. per gal. 


69 


278160 men. 


54 


6fs. per lb. 


JO 


15i| montbs. 


55 


9 cts. per ib. 


71 


$54.60. 


56 


19i cts. per lb. 


72. 


$459.90. 


57 


9l|cts. per gal. 


74. 


$600, 


58 


■-60. Given. 


75 


is GOO. 


61 


1 part ro car. 


70. 


$630. 




1 ■' 18 car. 




72. 




24 '■ 23 car. 


78^ 


360. 




I "24 car. 


79. 


120. 


63 


ICOgals.ateOets. 


80. 


240. 




40 ■' Sflcts. 


81. 


68| feet. 




40 " 40cls. 


85. 


$239. 
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El A»s. 


Bs. As 9. 


Ei. A«s. 


Ex. A.,. ■ 


86. H110. 


100. =G266. 


114. $288. 


127. $140. 


87 


$900. 


101. ilSl-i-. 


115. $43f. 


128 


$1560. 


88 


$1125. 


102. £353. 


116. $814. 


129 


$180. 


89 


$367.50. 


105. $250i 


117. $640. 


ISO 


$630. 


90 


$442. 


106. 1231. 


118. $3000. 


131 


$180. 


91 


S201. 


107. $119-3^. 


119. $200. 


1S2 


$1281. 


S2 


8350. 


108. $186. 


121. $625. 


133 


$900. 


93 


1240. 


109. $280. 


122. $480. 


134 


$12.6S 


94 


$754. 


110. $1170. 


123. $808. 


135 


$45. 


So 


$1080. 


111. Given. 


124. $420. 


136 


$45. 


96 


$630. 


112. $378. 


325. §690. 


137 


$90. 


89 


£206-^. 


113. $310. 


126. $877^-. 


138 


$150. 




RATIO.— Art 


. 480— 48§, 




1, 3. Given. 


14. 8f§-. 


26. 120. 


40. 45 to 72. 


3. 2. 


15. i 


.27. 60. 


41. Equal. 


4 


4 




16. i 




as. ^f. 


42. 936 to S8& 




9 




17. i 




29. ^-. 


43. G. inequalit? 


6 


6 








30. n. 


44. L. inequal»7 


7 


6 




19! 




31. h 


45. Equality. 


8 


8 




20. 




32. 240. 


46. 60 : 12=ft 


9 


9 




21. ; 




35. 8> ^. 




10 


9 




23. 7 




36. 4-, 8. 


48. . 


11 










37. 4; i. 


49. ti- 


13 


9 




24. 4 




38. i; 9. 


50. i-l. 


13 


4 




2b. 6 




39. 72 lo 8. 


61. . 


SIMP 


LE PROPORTIO 


N.-Ahts. 509- 


506. 


l. 12. 


17. 5U Iba. 


36. 192a}lbs.cop. 


47. 480. 


a. 3. 


18. $1640.64. 


64Ulb8.tiii. 


48. 375sheqfc 


3. 16. 


!9. $7066.40. 


36. 1520 1ba.n. 


49. 20 daya. 


4. 3. 


22. 3 far. 


290 lbs. c. 


50. 400 rods. 


5. Given. 


23. $792. 


300 lbs. sui. 


61. 8^ weeks. 


6. 20. 


24. $2768. 


37. 980.6155 lbs. 


52. £1, 3s. m. 


7. SB^. 


35. 436 miles. 


38. $1350. 


i^f^r.Ur. 


8. 12ft. 


26. 253 days. 


39. £45. 


£i, Is. 2d 


9, 10. Given. 


26. $3.70. 


40. S3376. 


iVfai-.and. 


II. 3S903. 


39. 3a,3d.3Hq. 


41. $2863.50. 


£0, 18s. 9i!. 


13. si3oa5a. 


30. $3.15. 


43. ©16480. 


3-^ lur. 3Ri, 


13. $22&. 


31. $8,653. 


43. 70400 times. 


£0, 16s. SA 


J4. 775 miles. 


32. $26.40- 


44. 57600 limea. 


3-i? fiir. 4tJi 


15. 20 tons. 


34. 30 h!i. oats; 


45. 170. 


53. 8884 oz. ox. 


16. 


2 


aSlha. 


7 


ha. com. 


16. 20a 




IH 03. I>5 
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COMPOUND PROPORTION.— 



Ex. Ass. 


E.. Axs. 


Ei. Am. 


Rj: A^.7"^ 


3. 10 liurses. 

4. 19i days. 

5. 13U gals. 
'i. 37 laborers. 


9. 24 days. 

10. 144 days. 

11. 1125 miles. 

12. $225. 


13, $140. 
1-1. $76S. 

15. S600. 

16. 32 days. 


n, 18. GiTOii. 

19. 56 yJs. Can. 

20. 127 1), N. O. 
31. 16 rupees. 



1, 2. GivRn. 
i. 38 sq. ft. 6' 10". 
1. 59 cu. ft. 3' 8". 
6. 268 cu. ft. 6' 11 ■ 

6. 235 sq. ft. 

7. 734 so. ft. 0' 9". 



DUODECIMALS.— Art. S16. 
8. 105 ft. S' 4" 5'" 6"" 



9. 154ft.3']"fi"'4" 
10. 85ft.ril""o"'5" 



12. 33 C. Ill ft. 3'. 

13. 3840 ft. 0' 5". 

14. S15-819+. 

15. 33750 bricks. 



EQUATION OP PAYMENTS.— Aht. 521. 
8 6 months. | 4. 6 months. 1 5, 3 years. | 6. 62 days. 



PARTNEaSHIP,— Art. 521!. 


Given. 


$2269.649, B's. 


$1448.276, Y's. 


8240, A's gain. 


$3340,361, C's. 


$1396.653, Z'i. 


S3:i0, B's gain. 


$4421.053, D's. 


8. $22,486, A's. 


$400, C'H gain. 
8i74.3i;-ftA's. 


5. $850, A's. 


$21,034, B's. 


$800, B'B. 


$16,490, C's. 


«373.40.H-¥. B's. 


$700, C's. 


9, $3492.06, A'a. 


8212,37Hi, C's. 


¥650, D's. 


$4761,91, B'fl. 


$1178,947, A's. 


7, $1655,172, X's. 


$6746.03, C's. 


EXCHANGE C 


F CURRENCIES.— An 


Ts. 533-S37. 


$4116.42. 


15. $369716,8644-. 


38. £8568, 3s. 7iii. 


8850,63. 


16. $284413.6234-. 


29. ,£10384, 18a. 4(L 


$414,667. 


17. $4840000. 


30. £20661, 3s. lid. 


8969.815, 


19. £82. 


33. £135. 


$2041.69-)-. 


20. £90, 


33. £297. 


$4841.0894-. 


21. £181, lOid. 


34. £316, 9d. 


$7746.083+. 


32. £261, 8s. 7)1). 


35. £375. 


$60ti52.55-|-- 


23. £446, 7s. S^d. 


37. $534,166. 


$208683,819-f-. 


24. £30Mls, 7|d. 


38. $614.1875. 


$330661.605-1-. 


35. £883, 5s. 8id. 


39. $986,083. 


$242840.369-1-. 


36. £1095, 3s. ll|d. 


40, $7714.285. 


$257791.3974-. 


27. £5220, 9|d. 
XCHANGE,— Art, 5i 


41. $20000. 


$4791,60. 


6. $10152,5274-- 


8. $16418.509. 


$25391,034-1-. 


6. $707. 


9. $20666.20. 


$284.58. 


7. $1881.60. 


10. $36480.760- 



6y Google 



ARBITRATION OF EXCHANGE,- 



ALLIGATION.— Akts. 353—556. 



8. 133 lbs. at 20 

9S Iba. at 3C 

190 lbs. at 6-1 

INVOLUTION.— At 



. 10. 40 gals, al 
40 gals, al 
40 gals, al 
200 gals, i 
II. 38 gals, w 
98 gals, w 



12. Given. 


17 


3125. 1 


22. 6.25. 


27. -iV^. 


13. 15129. 


18. 279936. 23. .000001728. 


29. 20i. 


14. 2460375. 


19. 117649. 24. .0000015626. 


15. 8294400. 


20. 65536. 25. •*■. 


30, 54H-- 

31. 1480tVA. 


IS. 10000. 


21. 387420489. 26. -ft^- 


SQUARE ROOT.— Aura. 574, 575 




3. 5i. 


12. 9.84S+. 


21. 792. 


30. 186.995l-h 


4. 73. 


13. 2.6457-]-. 


22. 1.7810+. 


31. 12346. 


6. 28. 


14. 13.78404-[-. 


23. 3216. 


32. 345761. 


6. 9.327+ 


15. 209. 


24. 4-. 


33. 31.05671. 




16. 217. 


25. -LJ. 


34. I9.l04973l7i 


8. 84. 


17. 23.8. 


26. .79056+. 


35. 1.41421356- 


9. 99. 


18. 3.71. 


27. 4.1 683+. 


337+. 


10. 167. 


19 .9044+. 


28. 28,181. 


36. 1.732050807 


11. 31. 


20. 34.2. 


29. I4.4116+. 


5688773. 


APPLICATION 


S OP T4E SaUARE ROOT.— .4k 


s. 5§I-585. 


1. Given. 


7. 18. 


14- ^■ 


30. 320 rods. 


2. 32 foet. 




36. 


16. -j-tt. 


21. 480, leiiglh; 


3. 166.709+m. 


9 


40. 


16. -ftH-. 

18. 63 rods. 

19. 160 rods. 


160, breadth. 


4. a40nl3. side. 


10 


66. 


22. 148 ill rank; 


339.4I12r.d 


11 


168. 


74 in file. 


6. Given. 


12 


11.2, 


24. 26 and 40. 


6. 10. 


13 


67.5. 


35. 18 anJ 47. 


EXTRACT 


ION OK THE CUBE ROOT.— Art 


. 500-92. 


4. 45. 


!!. 0.623. 


18. 3,5463+. 


36. 379-Li lbs. 


5, 52. 


12 


3.3322324-.' 
1,817121--. 


19. 3|. 


37. 3talld72 


6. 83. 


13 


20. 1.26992104. 


26. 123 and 256 


7. 136. 


14 


7,217652- -. 


21. .64365958974. 


29. 60 and 300. 


8. 217. 


15 


8.315517+. 


22. 68 ft. 


30. 160 and 640. 


9. 22.6. 


16 


h 


24. 3.1748-|-vds. 


31. 426and2558 


10. 2.74. 


17 


H 


26. 4 lbs. " 


32. 747 and 6723 
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rAQES 379—393] 



ROOTS OP HIGHER ORDERS.- 



13. 3.4872+. Ifi. 1.080069 
13. 414.5+. 17. i.004074, 
|l5. 1.104089, lis. 1.047128. 



ARITHMETICAL PROGRESSION.— Arts. 603— 60§. 


. Given. l 4. GiveH. 1 9. 3|. [13. 14, 21, & 38 
a. 5050. S. 33. 11. 33|. 14. 15,29,43,67 
8, 78 strokes. | 7. 44. Il2. 502. 1 71, & 85. 


GEOMETRICAL PROGRESSION.— Arts. 6S0-13. 


2. 4. 

3. 4374. 

4. 13671875. 

5. $2046. 

6. $334.5363944, amt. 

of $250. 


$750.3651759245, 
amt of$500. 

$1628.894614623- 
37890625, anit. 
of $1000. 


8. 1023. 

9. 43774J. 

10. $111111111.111. 
12. H. 
14. 3. 


ANNUITIES.— Arts, «IJ, 6(5. 


1, 2. Givra. 1 4. $2298.203. i 6. 36785.59. 1 8. S1333.333. 
3. $826,992. ! 5. $4836.74. \ 7. Given. ] 9. Given. 


PERMUTATIONS AND COMBINATIONS.— Abt3. SIS, 019. 


2. 40320 waya. 1 4. 3628800 ways. | 7. 15120 numbers. 

3. 362880 ways. j 6. 479001600 days. | 8. 165765600 words. 


MENSURATION OF SURFACES.— Arts. 6S3-631. 


1. 270 acres. 
S. 722i acres. 

3. 31i acres. 

4. 320 rods, or 1 m. 

5. 360 sq. ft. 

6. 435 sq. ft. 


7. 1 1 00 sq. ft. 
9. 390.4737 sq. ft. 

10. 4 A. 62.82 rods. 

11. 62.8318 ft. 

12. 141.37155 rods. 


13. 100 ft. 

15. 12 A. 43.49376 ^ 

16. 31415.9 sq.ft. 

17. a ft. 9.94 in. 

18. 17.3205 ft. 


MENSURATION OP SOLIDS.- Arts. 6S3-64T. 


1. 1364 cu. ft. 

3. 3154 ft. !1'6" 8'". 

5. 2615cH.fl;.10SOin. 

4. 115 ft. 114.363 in. 

6. 63333i cu. ft, 

6. 8835.75 cvL ft. 

7. 900 sq. ft. 
e. 1739 sq. ft. 
9. 76 cu. ft. 

10. 176 sq. ft. 


11. a748.89I25cu.fi. 
1^. 119366.25 tu. ft. 

13. 78 yds. 4 ft. 123- 
.1128 in. 

14. 7 sq.ft. 9.87516 in 

15. 14684658.20796 

sq. miles. 

16. 1767.14437 cu. in. 

17. 5291336807.60163 

cu. m. 


18. 13 sq. ft. 

19. 4 cu. ft. 

20. 624 cu, ft. 

21. 220 gals. 3 qts. 1 pt 

t.824gi. 

23. 451 gala. 3 qla. 

0.729344 pL 

23. S31.71526-|-toilg. 

24, 967.10531+tOM. 
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MECHANICAL POWEES.— Arts. eSS—655. 



1. 500 Iba. 160 lbs. U. 5. 600 lbs. 8. !2oO lbs. 

2. 133 J lbs. 4. 4 ft. from A.; 6. 10661 Ito. 9- 1 136.3636 Ih, 

3. M lbs. A. ; I 8 ft. from B. | 7. 1600 lbs. |lO, 9U.mX92 lU 

MISCELLANEOUS EXAMPLES. 



459 less. 


34. 136 g. 1 q. 




S440, C's ff. 


79. 2471705'^'? 


521 greater 


36. $180. 


S700, B's s. 


2710 s.m. 


70. 


36. $10,875. 


SllOO.C'ss. 


80. 33600914- 


5WV. 


37. $156,615. 


59. 20 per cent. 


2264006.2- 


e^. 


38. 94 d. 3 h. 


60 


®1S71. 


3104 c. m. 


20 days. 


38m.IOHs. 


61 


S4755.141. 


81. 5890.5 lbs. 


S61.32. 


30. $2. 


62 


$32000. 


82. 585.80357h 


$16581.65. 


40. £1. 


63 


$360. 


83. 89.401 hhd 


S18.60. 


41. m- 


04 


36 days. 


84. 7ift. 


$1843.003. 


42. $4800. 


65 


90 hours. 


85. 403291481 


S24390.243 


43. $197,759. 


66 


£51, A's. 


126605635 


$4.50. 


44. 228 gals. 


£34. B's 


584000000. 


$6,875. 


45. S40.2H- 


£68, C's 


86. 31 TO. 180 r. 


33-4 per ct. 


46. $41,095. 


£102, D's. 


87. 662i. 


$36 


47. 2y. 182i-d. 


67. £160, A's. 


88. «4294967- 


«229ii. 


48. 5A min. 


£224, B's. 


.295. 


487H. E. 


40. 120 days. 


£256. O's. 


89. 5 bags, A 


2000 miles. 


SO. 120schol. 


£205, A's. 


7 bags, M 


2400 times. 


51. £292. 


£287, B's. 


00. 1440. 


2880 times. 


52. $6000. 


£328, C's. 


91. $230, B's. 


S 1.50 per g. 


53. 000. 


68. fe20, D's. 


^325, C's- 


2i?cls. 


54. 6600 lbs. t. 


$280, A's. 


$445, A's. 


$2400. 


750 lbs. 1. 


$360, B's. 


92. 5 o'cloch. 


437i bbls. 


300 lbs. b. 


6G. 20. 


20 min. 


21 months. 


55. 254i miles. 


70. 25 persons. 


93. lOf^d.dl 


$1,328. 


56. I8i lbs. 


71. 40 and 80. 


47H<1, A. 


40 yds. 


117i lbs. 


72. 75atidl28. 


88i^d. B. 


Is. 3Aqrs 


57. $192.307-i»j 


73. 56.5685 ft. 


27TVf d. C. 


37fmid. 


A's gain. 


74. 7200 rods. 


111-ftd.D. 


34HfHd. 


$2307,69-2 


75. 3.5355!0ft. 


04- 36i days. 


$1.60. 


T^.B'sg. 


76. 077.734751. 


05. 12 o'dock 


12 miles. 


$2500.000, 


77. 7.13645 v. 


32A min. 


12f days. 


C'sg. 


78. 50 A. 3 R 


96. 128*- yre. 


52i days. 


58. $240,A'ag. 




28.7399+r 


97. $407. 
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A CATALOGUE 



f^Etomaif anlr Ittisffit's iulrlicittiiitij, 



To which we inyite the attention of Teachei'S and the 
friends of Education generally. Tlie retail prices are attached 
to each Book, from wiiich we make a discount by the quan- 
tity. We are in the habit of making very favorable terms 
for the first introduction of our School Books, and those 
Teachers who desire to introduce and establish an uniform se- 
ries of the beat Text Books, will do well to apply to us, post 
paid. 

Copies of any of our School or Music Books, for examina- 
tion, will he seat to any one by Mail, post paid, who will 
send us the price of the Book in P. 0. Stamp or money. 
NEWMAN" & IVISON, Publishers, 

173 Fulton Street, New York. 



SCHOOL AND COLLEGE TEXT-BOOKS. 

Aofriculture for Scho Is 



Academic and Family ri 

Alabama Readers, 

Iq foQr parts. Prepared y f th '='diodB io the South 

era Slates, and are in general use in Alabamn, Gfcorgia, and 
MisaisaippL They are as follows; 
FiBST Pabt: a Primnry Primer. By C. W. SAmisa, ISl eeuta. 
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2 NEWJIAjr AND IVIS0:N 3 PnBLICATIONS. 

Seconb Part: designed for cliildi'eii -wbo are too young to read 
iu Portet's Klietorioal Header. By T, D. P. Stose. 25 eeoto 

Thibd TiitT: oodsistiDg of Exercises in Beading and Speaking, 
for the use of middle classes iu Scliools. S7i cents. 

FoiiRTn Part : consisting of lustrnotioaa for regulating tts 
Voice, witli a Rhetorical Notation, and a course of Rhetorical 
Exercises. Designed for the use of High Schools and Acad- 
emies, By Dr. Portee, late of Andover Theological Semi- 
nary. 621 cents. 

Barrington's Physical Geography ; 

Being a treatise on the Bubjcot, comprising Hydrology, Geognosy, 
Geology, Meteorology, Botany, Zoology, AnUiropology. By A. 
Baheingion. Edited by Chaeles Bubdbtp. gl 00. 

Butler's Analogy of Religion ; 

Or, the Analogy of Religion, Natural anil Revealed, ta the con- 
stitution and course of Nature. By Joseph Biitlrh, LLD., Into 
Lord Bishop of Durham. With an Introductory Essay by 
Rev. ALBi^ET Barnes. 1 vol. 12ma. — 20th edition. 62t cents. 

The same Work, 

With an Introductory Ess.iy by Bisliop Halifax. To which am 
added Copious Analytical Questions for the exiimiuation of 
Students.. By Rev. Joseph McKke, A.M. Academy and School 
edition. 62i cents. 

De Sacy's General Grammar ; 

Being the principles of General Grammar, adapted to the capa- 
city of youth, and proper to serrc as an introduction to the 
study of Languages. By A. J. Syltkstee De Sact, member of 
the Royal Council for Public Institutions. TransUted md fitted 
for American use by David Fosdick, Jr. SIS cents. 

Elements of Political Economy. 

By Samoei p. Newman, late Professor in Bowdoiri College. 
15 cents. 

Fasquelle's French Coui-se ; 

Or, a New Method for Learning to Eead, Write, and Speak tha 
French LanguHgu. ou the plan of Woodbury's " New Method 
Tvith German," $1 25. 

Key to. the Exercises in Fasquelle's French 

OouriB, for the use of Teachera. 76 cents. 
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NEWMAN AND IVISON'S TUBLIOATIONS. 3 

's Colloquial French Reader. 

'!S cents. 

Fasquelle's Telemaque ; 

Lee Aveiitures de Tdemaque, Fila d'TTiysso. Par M. Fbsei,ox. 
A new ciiiliou, with Notes. By Louia PisuuKLte, L.L.D., Prof, 
of Modern Lnuguagea in the UuiverBitj- of MicLigoQ. The Teit 
carefully prepared from the most approved French Editions. 
76 cents. 

Gray's Chemistry ; 

Or, Elements of Chemistry. Containing the Principles of the 
Science, both Experimeiital ami Theoretical. lutende d as a Teit- 
Book for Academies, High Schools, aad Colleges. Illustrated 
with numerous Eugraviogs, By Aionzo Ge*y, AM,, formerly 
Professor of Chemistry and Natural Philosophy in IMlipa Acad- 
emy, Andover, Mass. 60th edition, newly revised and greatly 
enlarged, gl 00, 

Gale's Natural Philosophy ; 

Or. Elements of Natural Philosophy. Embracing the Genera! 
Principles of Mechanie*. Hydrostatics, Hydraulics, Pneumatics, 
Aooustiea, Optics, Eieetiieity, Magnetism, Galvanism, and As- 
troLoniy. Illustrated by Several Hundred Engravings. De- 
signed for the use of Schools. By Leonabd Galb. SOth edition. 
62t cents. 

Hitcheocli's Geology ; 

EUmcQts of Geology. By EnwAan Hiicbcock, D.D., L.L.D, 
Prewdent of Amherst College, and Professor of Natural Theol- 
ogy and Geology. A new edition, revised, enlarged, and adapted 
to llie present advanced state of the Science. With an Intro 
ductory Nutice by Johm Pre Sunn, D.D., F.E.S., ajid F.G.S. 
$1 25. 

Hallock's Gjammar : 

A Qrdmmar of the English Language, for the use of Schools, 
Academies, and Seminari^. By E. J. HsLLonK, A.M., Prmcipal 
of the Castleton Seminary, Vermont. 2d edition. 6'ii cents. 

Kuhner's Elementary Grammar of the Greek 

Langui^e. Containing Esereisei for the Writing of Greek, and 
the requisite Vocabularies. By Raphael Kuhneb. Translated 
by S. H. Tatlok, of AndoTer. 12mo. $1116. 
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4 NEWatAN AND IVISON'S PUBLICATIONS. 

Kendrick's Pnoicuy Gieek Book ; 

Or, the Childa Buok in tieek being a Series of E!emtnt»ry 
Kiecciaes in Uic Grefk Lan{,unge. Bj Asasul C. Kendb.icb, 
Prof, of tlie Greek I^ngua^e and Literatui'e in the Madjsoo 
University. Iflrao 31 Ocnta 

Kendriek's Greek Introduction ; 

Or, an luti'oduetion to tJje Greek language ; containing au out- 
line of the Grammar, with appropriate Exercises for tbe ust 
of Sdioola aad private learners. By Abahel C. Kendhick. En- 
larged editiuii. 62i cents. 

Kiddle's Astronomy ; 

Being a Manual of Astronomy and tbe use of tbe Globes. For 
Sehoolfl and Academies. By Henkv Kidule. Just published. 
SI cents. 

MacGregor's Book-keeping : 

A Practical Treatise oo Book-keeping, by Single and Double 
Entry, on anew plan; coutaJDiog Geueral Book-keeping for the 
use of Farmers. Mechanics. Frafessional Men, and ntber noa- 
mercantile persons — Retailers' Book-keeping, and MerchajitB* 
Book-keeping. Wit^ an Appendix of Definitions, Directions, 
and Fractieal Forms. For the use of Seminaries and Self-In- 
structors. By P. MacGbegob. 76 cents. 

McEUigott's Analytical Manual ; 

A Manual, Analytical and Synthetieal, of Orthography and 
Defiaition. By James N, MoEllioott, L.L.D., Associate Principal 
of the CoUe^ate School, N. Y,, and late Principal ot tba Mechau- 
i«s' Society School TS cents. 

McEUigott's Young Analyzer ; 

Being an Easy Outline of the course of instruction in the Eng. 
lish Language presented in the Analytical Manual. Designed 
to serve tbe double purpose of Spelling Book and Dictionary in 
the younger classes in Schools. 31 cenls. 

Newman's Rhetoric,- — 150th edition ; 

Being a Practical System of Ehetoric,or tbe principles and rulea 
of style, inferred from exomplea of writing. To which is added 
Ml Historical Dissertation on English Style. By Samuki. P. 
Vkwhah, late Professor of Rhetoric in Bovdob Collega. '16 oent^ 
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Pai'ley's Universal History ; 

he basis of Geography. IlluBtr 
EB[)ei^iaLly desigued for the us« 

forter's lihetorical Reader. 

Coosiating of iistruetiona fur Regulating the Voice. With r 
Rhetorical Notation, illustratiug Xuflectiou, EraplutsiB, and Modu- 
ktiOD ; Biid a coui'se of lihetorical Exercises. Dcaigaed for tlia 
uaeof Academies aud High Schools. I!y Ebenezeii Poktbe, D,D„ 
late Ppesident of the TUeological Seminai'j, AndoTtr. New and 
enloj'ged edition. i!2^ «ents: 

Woodbury's New Method of Learning the 

German Lauguage ; embraoicg tiie Analytic and Synthetic modes 
of instrucdon. By the author a! 
wooDBuays shorter course with GEEMAN. 
ELEMENTARY GERMAN READER. 
" ICCLECTIC GERMAN READER, aad 

■' NBUE METHODE, or NEW METHOD 

FOR GERMANS TO LEARN ENGLISH. 



SAHSEI18' SERIES OF EEADERS. 

Sunders' Series comprises eight books. It is the most thorough, 
eon-ect, oumplete, and regularly progressive series of Readiiig-BookB 
iiow before the public. It liaa received the unqualiSed approval of 
nearly every Teacher and School Committee who have examined it, 
and is iu eKteneive use in nearly every State in the Union, in Cali- 
fornia, Oregon, and the West ludin, lalttods, aud some of the South 
American States. The Scries consists of 

Sandera' Spelling-Book ; 

Designed to teach the Orthography and Orthoepy of Dr. WsU 

Sanders' Primary School Piiiner. 

Paper covers. 6i cents. 

Sandei's' Primary School Primer. 

stiff oovers. 8 cents, 

feanders' Pictorial Primer. 

Bound. Green eu vers. IHiecuts. 

Sanders' Fii'st Reader, laieeuta, 
Sanders' Second Reader, istosnt* 
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6 NEWMAN" AKD IVISON'S PUBLICATIONB 

Sandei's' Third Eeader. sis cents. 

Sanders' Fourth Header. fuU sheep binding, .i^nenu 

Sanders' Fifth Reader. FuII sheep aud Embossed. 15 d* 

Sandei's' Flocutionary Chart; 

Designed as au accompaDiment to Sanders' Series of Rcadins 

Books, for the use of Primary Schools, Academies, Institute*, 

Seniiimi'iee, Colleges, rtc. By C. W. Sandehs, A.M., and Piof. 

E. W. Merrill, A.M. S3 BO. 

Thk Cbart is iutended to give a knowledge of the Elementary 

Sounds of the English Language ; to apply those Elements in Etad- 

ing ; to remedy defeats in Articulation, Modulation, Inflection, ic ; 

ttlao to give foiee, smoothness, and compass to the voice. It is colored 

and Tarnislied, and monntad on rollers, being in eiie six feet by four 

«nd s half, and Intended to luiiig up iu the Recitation Room, to which 

it is a very handsome iippendiige. 



3r's Moral Philosophy ; 

Being the Elements of Moral Pbilosophy, on the basis of the 
Ten Commanduients ; containing a complete system of Moral 
Duties. By Leicester H, Sawyer, A.M.. President of Centra! 
College, Ohio. IS cents. 

Scliuster's Practical Drawing-Book, 

For Schools and Self-Instruction ; eontnJniog Heads und Figures, 
landacnpes, Flowers, Animals, and OroameDtal Drawings, as 
well as some very useful instructiooa tor their imitation, with 
a Historical Sketch of the Aria of Pwnting. Drawing, and 
Sejlpture, and an Exposition of the New and Celebrated Metbod 
of M, DuPDis, highly interesting fur teachers. By Sigismo-xd 
ScausiEK, Professor of Drawing and Painting in New York City. 
$1 60. 

Smith's Natural Philosophy : 

A new and valnable Test-Book for the use of Sehools and Arad- 
emies. Illustrated by numerous Einmples aud appropriafo 
Diagi'ams. New and enlarged edition. By Hamiltoh II Sujtii. 
A.M. 76 cent!. 

Spencer's English Grammar ; 

Comtaning tlie Analytical and Synthetical Prineiples. Illustrated 
by Eseroises for Grammatical Analysis ; with nmneroua Erara- 
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NEWMAN AND IVISOK'S PUBLICATIONS. 7 

pies of False Syntax; adapted to all classes of learnere. By 
Geoeqe Spenoeb, A.m., late Principal of the Utica Academj 
87 i cente. 

Stone's Child's Reader ; 

For chiidreo who are too youog to read in the Rhetovioal 
Reader. Prepared at the request of Dr. Pokier, late PresidEnl 
of the Anilover Theological Seminary. By T. D. P. Stone, A.M 
lOth editioD. 25 cents. 

Scripture School Reader ; 

Consisting of seleetions of Sacred Sci'ipture, for the use of 
Spools. Compiled and arranged by W. W. Evabis, A.M., autljor 
of the " Bible Manual," and " Pastor's Hand Book," and W. H. 
Vykoff, A,M, late Principal of the Collegiate School, N. T. 
TB cents. 



THOMSON'S SEEIES OF ARITHMETICS. 

All that cnn be said in praiae of the best -works which treat of the 
KMence of Numbers may be truly Eaid of Thomson's Arithmetics 
The unusual favor with whicli tliey li.ive been reoeii'ed since their 
publication, is n pretty fair recoinnieadation of theii- merits. The 
Seiies is as follows : 

Thomson's Arithmetical Tables, 

nud Exerdses fur Primary Schools. ISnio. Half Bound. ISiceot* 

Thomson's Mental Arithmetic ; 

Or, First Lessons in Numbers, for Children. 18mo. Kew edi- 
tion, enlarged. 13i cenls. 

Thomson's Slate and Black-Board Exercises , 

Or, First Lessons in Written Arithmetic. For Beginners. HOoenti 

Thomson's Practical Arithmetic ; 

Uniting the laductive with the Syulhetic modes of lustruction, 
also illustrating the Friuciples of Caueellatjon. llOUk editkML 
Jlevised, and greatly enlarged. 3Ti cents. 



Key to the same. 
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The YouQg Choir ; 

Or, School Singing- Boob. Original and Selected. By W. & 
Bkadbuht and C. W. Sandebs. 25 cents. 

The School-Siuger, or Young Choir's Com 

panion : a. Choice Selection of Music, original nnd selected, foi 
Juvenile Singing Schools, Sabbatb-SohooU, Select Clasaefl, Ac. 
containing eomo of tlio moat popular German Melodies. Also, i 
complete course of inatmction in the Elements of Vocal Music 
By W. B. BiiAnBUar and 0. W. SiNnEKS. Sli cents. 



THEOLOGICAL AND MISCELLANEOUS. 

American Biblical Repository: 

The First Twelve Volumes of this Valuable Work, while undi 
theeditorialcbnrgcof Dr.Robinson. Bound io half calf. $80 Ou 

Appleton's Works. 

The Works of Kev. Jesse Appleton, D.D., late President ol 
Bowdoin College, embracing hia Oourae of Theological Lecture*, 
his Academic Addresses, aod a Clioice Selection from his Sermons 
ivith a Memoir of Lis Life and Oliaractei'. 2 Tola. Sto. (4 00. 

Assembly's Shorter Catechism : 

A New and neat Edition. ISnio. PapercoTera. Per Huudreif 
5160. 

Beman on the Atonement. 

Christ the only Sacrifice ; or, the Atonement in its Relations Ui 
God and Man. By ^f. S. S. Bkhan, D.D, With an Introductory 
Chapter, by Dr. Cox, of Brooklyn. 2d edition, enlarged, 6<i 

Bush's Notes on the Old Testament. 

Critical and Practical; designed as a general help to Bibhcai 
Beading and Instruclion. By Geobqe Busb, Prof, of Hebrew 
ond Oriental IJtcrature, in the New York City University, Ja 
1 vols., as follows ; 

NOTES ON GENESIS. 3 vols. SI 15. 

NOTES ON EXODUS. 2 vola. SI 50. 

NOTES ON LEVmCUa 1 vol. 15 cent* 

HOTES ON JOSHUA. 1 vol, 16 cents. 

NOTES OK JUDGES. I vol. 16 oeots. 
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